HEATH COMPANY + BENTON HARBOR, MICHIGAN 49022 
TLX 72-9421 


- So 


IMPORTANT NOTICE 


Please make the following changes in your Manual before you start to assemble your kit. 


Page 10 — Right column, under “Plastic Parts.” (This part is no longer required with 
your kit.) 
Delete: “G5 432-199 1 Wirenut” 


— Right column, under “Hardware.” Change the 13th item .. . 


From H14 252-3 57 6-32 nut” 
To “Hid 252-3 59 6-32nut” 
Page 11 — Right column, under “Insulators — Grommets — Terminal Strips — Con- 

nectors (cont'd). Change the 14th item ... 
From: “L14 432-137 10 Connector tab” 
To: “L14 432-137 12 Push-onconnector”’ 

— Right column, under “Wire — Cable — Sleeving.” . 
Change the seventh item... 
al From: ‘1344-2 36” Medium black stranded wire” 

To: "344-2 66” Medium black stranded wire” 


Change the 15th item . 


From: 


To: 


“346-20 


“346-20 


412” 


1s" 


Large black heat-shrinkable sleeving” 


Large black heat-shrinkable sleeving” 


Page 12 — Left column, under “Miscellaneous.” Change the last item... 


From: 


To: 


Heathkit’ p.o 


“M4 


420-601 1 Fan motor” 
“M4 420-621 1 Fan motor’ 
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Page 47 — Remove the new Page 47 from this Notice and tape it over Page 47 in your 
Manual. 


Page 48 — Kemove the new Page 48 from this Notice and tape it over Page 48 in your 
Manual. 


Page 57 — Remove the new Page 57 from this Notice and tape it over Page 57 in your 


Manual. 
Page 58 — Remove the new Page 58 from this Notice and tape it over Page 58 in your 
Manual. 


Page 59 — Remove the new Page 59 from this Notice and tape it over Page 59 in your 


Manual. 
ILLUSTRATION BOOKLET 
Page 2_— Cross out the part illustrated at G5 (wire nut). 
Page § — Cut out the new Piciorial 4-13 from this Notice and tape it over Pictorial 4-13 


on Page 9 of the Illustration Booklet, 
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oe Gas HE ATHEKIT: 


6-32 x 1-9/16" 
os A BLACK SCREW 
ae oe 


ak REMOVE AND : LOCKWASHER 
RRO™N a 
NB : 


a Detail 4-6F 


peta 4-6E 


(\4 Refer to Detail 4-6E and cavabelig remove the’ ‘( \) RefertoDetail 4-6G and prepare one end of both 
mounting hardware from one side of the motor wires as follows: 
as shown. Discard the hardware. 
: 1. Crimp and solder a push-on connector 


(’) Refer to Detail 4-6F and, from the shaft side of (#432-137) onto one end of both wires as 
the motor, insert a 6-32 x 1-9/16” black screw shown in Part A. 
through the mounting hole. Then secure the 
screw with a #6 lockwasher and a 6-32 nut. 2. Cut two 1-1/2” lengths of large black (heat 
2 : shrinkable) sleeving. Place a length of sleev- 
(*’) In the same manner, modify the hardware on ing on each wire. 
the other side of the motor. Be sure to install the 
new screw from the shaft side of the motor. 3 3. Slide the sleeving down until it is all the: 
way to the end of the connector. With a. 
( Prepare both ends of a 13” and a 20” length of match or other heat source, shrink the sleev- 
medium black stranded wire. ing onto each connector as shown in Part B. 
i PUSH-ON ] 


CONNECTOR 
CRIMP OVER 


INSULATION 


® ONLY Ss 
> CRIMP AND 
\ SOLDER 
a \ 
1-1/2" SLEEVING 


S PUSH SLEEVING = a | 
| 2 ae | 
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MOTOR TABS eae - [FAN BLADE 
\ phy ASSEMBLY 
i RETAINING SPRING 


NS ee we 
ip * 7 D¥ coe 
~~ -_ 
Boal ON = 
Detail 4-6H oe we Ce AE —s : 
: ; : Sse YN a lES SS 


SS de oe re STS BESS 
: : * (> a O.O 
; i Detail 4-6K SS” Ex 


o 
% 


( ta Refer to Detail 4-6H and push the connector on } (4 Refer to Detail 4-6K and install the fan blade 


one of the prepared black wires onto one © of the: assembly (#266-296) on the fan motor shaft. 
motor tabs, and push the other connector onto 4 Position is fan niotar and the blade assembly 
the remaining motor tab as shown. as shown, and apply firm downward pressure 
f : ; with both thumbs on the fan blade hub. A slight 
(7) Position the rear panel as shown in Detail 4-6). rocking motion will help. Push the fan blades 
Then locate hole FK. This hole is 4 down from - onto the motor shaft until there is 1/16” to 1/32” 
the top edge of the panel and 9” in from theright- clearance between the fan blade hub and the 

edge of the panel. motor frame. 


(Y Refer again to Detail 4-6) and mount the fan ( ) Refer to Detail 4-6L and mount the rear panel to 


motor on the rear panel at holes FJ and FK. Use’ the chassis rear apron at FC and FD, and to the 
two 7/16” spacers, two #6 lockwashers, and , left side panel at FB. Use 6-32 x 3/8” hardware. 
two'G-3 cmulsas shown. NOTE: When you have: 

the motor mounted correctly, the sides of the' ( ) Rotate the fan blades to make sure they do not 
motor frame will be parallel to the edges of the hit anything. Reposition the motor mounting as 
panel. er necessary. 


A : . sats 
C. NG LOCKWASHER ce NOTE: The free ends of the motor wires will be con- 
\ 6-32 _ nected mae 6-32 NUT 
NUT 
. = LOCKWASHER 


pee K g ae 

Y. : , 08 . | ~ = 
TWN SO‘) Wee" 
LAL \ SyrHom Ory 4 4g i ; 


Z 
© 
) 

xy 
Q 
. e 
A \. 


‘4 ae 
Detail 4-6) x A | Co | P AIS) 


REAR 
PANEL 
Oy (eeaemascmell 


Detail 4-6L e ey 
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. HEATHEKIT: 
a 


( ¥ Cut four 1” lengths of large bl 


ble) sleeving, Place a length of sle 
wire. 


( A Crimp and solder a push-on connecto 
137) onto the free end of each wire. 


(A Slide the sleeving down until it is all the way to : 
the end of the connector. With a match or other } 
heat source, shrink the sleeving onto each con- 
nector. 


a 


NOTE: When you connect each of the four prepared ' 
wires, in the following steps, first push the male con- 
nector pin on the wire into the indicated hole of - 
socket Y (until it locks in place). Then install the 


( ee Cut a 1-1/2” piece of large black heat-shrinkable 
sleeving. Shrink the sleeving over the end of the 
connector on the 4” wire. 


Refer to Pictorial 4-10 (Illustration Booklet, Page 8) for 


ros 


push-on connector on the other end of the wire onto ro 


the indicated lug of switch AN. 


Connect the four prepared wires as follows: 


{ ¥~ 13-1/2" red from socket Y hole 2 to switch AN 


Of 14” white from socket Y hole 3 to switch AN lug | 


5. 


(.) 15”red from socket Y hole 6 toswitch AN lug6. 


(-*) Prepare a2” length of black hookup ( solid) wire. | : 


(4 Connect the 2” black wire between terminal | 


strip BT lugs 3 (S-2) and 1 (NS). 


( vi Connect the yellow hookup wire coming from 
grommet T to phono socket U lug 1 (NS). 


vA ; 
(‘/) Connect the orange wire coming from grommet | 


T to terminal strip BT lug 2 (NS). 


( ) Install one of the push-on connector tabs onto 
one end of the 4” large black stranded wire (S- 


Nyseks Gass Wee bee “RO SES Em OLS GEAU Wea LOR 


1). 


Prepare a 4” length of large black stranded wire. 


i 


the following steps. 


cA Install] the push-on connector from the preced- 
ing step onto switch Z lug 3. Connect the other 
end of this wire to double lug AW (NS). 


( val Connect the black lead coming from grommet 


AK to double lug AW (NS). Make a secure 
mechanical connection. 


(7% Locate the shielded cable coming from grom- 
met T, the end of which is prepared as shown in 
Detail 4-10C. Connect the center conductor of 
this coaxial cable to terminal strip AG lug 1 
(NS). Connect the shield lead to lug 2 (S-1). 
NOTE: Be sure this is the cable coming from 
filter FL1. 


SHIELDED CABLE 
FROM "'T" 


eet OO 


SHIELD 


Detail 4-10C. 
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r. ~ _—_—_—_— dt ' cable. When you install the clamps, both of them must 


fit over the tinned cable braid, and the flat on each of 
them must be flat against the top of your work surface. 


(\/) 4. Install and solder a cable clamp onto end A of 


alana i «kh? -1-1 1 2~-n er 
the 13-1/2" shielded cable exactly 


Part C of the Detail. 


(/) 5. Similarly, install and solder the other cable 


el eee ee ee 
clamp on end B of the 


i 
4 * 
‘Refer to Detail 4-10E for the next two steps 
. (A Atend A of the RG-8/U coaxial cable, connect 


eum bi _) \———| Js jue 
©}-- 


Y NOTE: KEEP FLATS DOWN 
ONTO WORK SURFACE 


a #6 LOCKWASHER 


<—! 


© 


Dafan 
w/j 4. Refer to Part 


13-1/2" length of RG-8/U coaxial cable as — 


ak ; 
shown. Tin the exposed 


. of the Detail and prepare a 


of 


( Y Secure the cable clamp at cable end A to the end 
of the screw at G with a #6 lockwasher and a 


ws) 2. Locate two cable clamps (#207-8). Refer to | 6-32 nut. 
Part BR of the Detail and on the inside and on 


QM & Of lid Littell eaekt fae baie a 


/ 
top of the curved portion of each clamp, (7% Refer to Detail 4-10H and, at cable end B, soider 
the inner lead to coaxial jack A (S-1). Then 


thoroughly sand each clamp to remove the I 

outer coating. Apply a good coating of solder secure the cable clamp to the top of the 5/16” 

to both the inside and outside of the sanded tapped spacer at B with a #6 lockwasher and 
6-32 X 3/16” screw as shown. 


clamp (only the curved portion). 


(A 3. Slightly squeeze the curved portion of both Refer to Pictorial 4-11 (illustration Booklet, Page 8) for 
clamps to form a symmetrical haif-circle. the following steps. 


NOTE: Carefully study Part C of Detail4-10Dandnote —( J) Cut three 1” pieces of large black (heat- 


the position of the clamps at end Aandatend Bofthe . shrinkable) sieeving. 
° “ % y% «7 (INCHES) 2 3 4 5 5 7 
41/8, 3/8) 8/8, 7/8 
o 8 + (cM) 2 a 4 Ss 8 7 8 i) 10 WwW 12 3 14 18 6 17 
Page 6 of 9 


4 591-3675 


fA ? ie zane 


Detail 4-10H 


we Prepare the following lengths of large black 


stranded wire: 
4-1/2" 
13-1/2" 


13-1/2" 


A Install a push-on connector (#432-137) anda 1- 
1/2” sleeve on one end of each of the three: 


wires. Shrink the sleeve onto the wires and con- 
nectors as in a previous step. 


Fa were 


- 4 
(4 Push the connector on the 4-1/2” wire onto 
switch AN lug 4. 
/ 
(.) Push the connector on one of the 13-1/2” wires 
onto switch Z lug 1. 


; 
(A Push the connector on the other 13-1/2” wire 
onto switch Z lug 2. 


(Lf Prepare a 12-1/2” length of large black stranded 
wire. 


(J Connect the free end of the black-yellow wire 
coming from grommet AK and one end of the 
12-1/2” wire prepared in the preceding step to 
one push-on connector (S-2). Then push this 
connector onto switch AN lug 3. 
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(\“) Solder the free end of the black-red lead coming 
from grommet AK and the free end of the black 
wire coming from lug 4 of switch AN to one 
push-on connector (S-2). Push this connector 
onto switch Z lug 4. 


The free ends of the “tabbed” wires prepared in the 
preceding s steps will be connected later. 


(A D16: Refer to the Detail 4-11A (Illustration: 
Booklet, Page 8) and connect a 1N2071 diode 
(#57-27) between terminal strip BT lugs 4 (S-2) 


' and 5 (NS). Be sure to position the banded end 


as shown in Pictorial 4-11. 


(A R5: Connect a 27 kN (red-violet-orange) resistor 
between terminal strip BT lugs 1 (NS) and 2 
(NS). 


(~) Cut two 1/2” pieces of small black sleeving. 


(€4) R4:Placea 1/2” piece of sleeving on each lead of 
a 27 kf? (red-violet-orange) resistor. Then con- 
nect the resistor between terminal strip BT lugs 
2 (S-3) and 5 (NS). 


PLUS(+) 
ARG HARK 

PLUS (+) 
‘yy _MARK 


(~Y C4: Refer to Detail 4-11B and connect the posi- 
tive (+) lead of a 20 uF electrolytic capacitor to 
terminal strip BT lug 5 (NS). Connect the other 
lead to Ing 1 (S-3). 


(v4) Connect the black stranded wire coming from 
grommet AL to relay K1 lug 6 (S-1). 


/ 
(Ff Prepare a 2” and an 8-1/2” red wire. 


(“f Connect a 2” red wire between relay K1 lugs 3 
(NS) and 11 (S-1). 


(, 7 Connect an 8-1/2” length of red wire from ter- 
minal strip BT lug 5 (S-4) torelay K1 lug 3 (NS). 
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or 


9Y91-50/90 


SOLDER 


| Detail 4-12E 


hie 


il 4-12E and posit. 
shields of the coaxial cables connect 


ararkdtine ater lame en ar 
two preceding steps, over long solder 


Bend the solder lug back over both shield br. 


but adequ 


~~ 
— 


and solder. Use a minimum, 


amount of heat. 


aha al eshlea co 
the coaxial cable coming from relay K1 lug 7 to 


the center conductor of coaxial jack L (S-1). 
TT 


On, art th hial i 
Connect the shield wires to phono socket U 


2 (S-1). 


(4 


Cut two 1/4” pieces of small black sleeving. 


‘(4 Locate the remaining fan motor wire. Route the 
we Cut both leads of a 100 kQ resistor (brown- . end of this wire forward to the front panel. 
black-yellow) to 1/2”. Then connect the wire end to double lug AW 
(S-4). 
A pon: Place a 1/4” sleeve on each resistor lead. : . ; oe 
Then connect the 100 kK? resistor between relay: (~J Position the fan wires as shown in Pictorial 4- 
K1 lugs 9 (S-2) and 3 (S-3) as shown in inset 13, making sure they are completely away from 
drawing 2 of the P ictorial. a the fan blades. 
j 
Referto Pictorial 4- 13 (Illustration Booklet, Page 9) for 
‘nll arin na ane : 
HEXAGONAL 
@ 
iT 
SY, catcner| Detail 4-13A 
el 
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j 


os 


aes 


Connect the center conductor at the free end of | | 


WHEATHEIT 
Refer to Detail 4-13A for the following three steps. 


( NA Remove a knurled nut from each of the two 
circuit breakers (#65-28). 

Position the face of each hexagonal nut 1/4’ 
from the end of the mounting bushing. 


CB1: Mounta circuit breaker on the chassis rear 
apron at AB. Use the knurled nut provided. 
NOTE: For convenience in wiring, position the 
solder lugs to provide the maximum distance 
between the chassis and the lugs. 


CB2: In the same manner, mount the other cir- 
cuit breaker at AA. 


4 
(4) 


Locate the shorter medium black wire coming 
from the fan motor. Connect the end of this wire 
to terminal strip AE lug 2 (NS). 


YY 
Bi 


©) 


| 
| 


EE OROOES0G 00% 


[ 


/\ OF 


| 

il 

i 
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PICTORIAL 4-13 
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Copyright © 1978 


COM PAN Y Heath Company 


All Rights Reserved 
N 489022 Printed in the United States of America 


“Federal Communications Commission requirements prescribe type acceptance ol | 
linear power aniplifiers operating below 144 Milz in Part 97 of the Rules and Reenla- 
| tions. This Linear Amplifier will meet these requirements when constructed in strict | 
accordance with the instructions in this manual, using only components and mate- 

| rials supplied with the kit or the exact equivalent thereof. You will be instructed to | 
sign, date, place your amateur call sign, class of license, 
| the enclosed label and affix the label to the linear amplifier certifying that you have | 


constructed this linear amplifier in accordance with the above mentioned instruc- 


expiration date of license on 


tiops. In order to meet legal requirements, be certain to follow the instructions exactly 


i they are stated in this Manual.” 


| WARNING: TO PREVENT FIRE OR SHOCK HAZARD, DO NOT EXPOSE 


WATS. 


THIS LINEAR AMPLIFIER TO RAIN OR MOISTURE. 


Use extreme care during initial testing and al! subsequent operation of this 
Linear Amplifier. While the SB-221 is designed for maximum safety, never 
| lose respect for the high voltage present in this unit. 


- 


always against lethal or severe electric shock. 


HEATH COMPANY 


Geng HeaTHKIT® 
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Inside front cover 


. Inside rear cover 


The Heathkit Model SB-221 Linear Amplifier is a 
completely self-contained, table top, grounded grid, 
linear amplifier. It is designed to operate at the 
maximum amateur power limit on SSB, CW, and 
RTTY. 


The Amplifier is designed to be used with exciters 
which deliver 100 watts or more output. It can be used 
with less driving power, but will give a lower output. 


A broad-band, tuned input circuit for each band feeds 
the two Eimac 3-500Z triode tubes connected in 
grounded grid configuration. The tubes are biased 
beyond cut-off in the receive mode, and zener- 
regulated bias controls the idling current in the 
transmit mode. The tubes are cooled by a fan. 


An ALC circuit develops negative voltage to be fed 
back to the exciter to reduce its gain when the 
Amplifier is overdriven. 


The antenna change-over relay is normally actuated 
by exciter relay contacts to place the Amplifier in the 
transmit mode. 


Ge gHEATHEKIT®: 


The Amplifier can be operated from either 120 VAC or 
240 VAC 50/60 Hz lines and can be easily changed 
from one to the other. Operation from a 240 volt line is 
recommended. Each side of the line cord is equipped 
with a circuit breaker to protect against overloads. 


Animportant feature of this Amplifier is that it can be 
tuned up at the one kilowatt limit and can then be 
switched to operate on SSB at two kilowatts P.ELP. 
input. As the switching changes both the voltage and 
current to the final tubes, the impedance remains the 
sane and no additional adjustment of tuned circuits 
is required. 


The tubes are “instant heating” types, and transmis- 
sion may be started as soon as the Amplifier is 
switched on (after tune-up). 


tT tog HV lagaal liaaat A we lifian wat ces tebe ay 7 
Here is a full legal-limit Amplifier that can take its 


jlace on your operating table anc give von years of 
A y 


te LI, fens plagcire Shag aye bi ficar bey etrstaa trata 
(fOUDIC-Iree pledsure This Amplifier lias q commiakd- 
Ing voice, 


GQig re .rrKiT? 


Your Linear Anriplifier components were shipped in 
two separate cartons. The smaller carton contains the 
power transformer for your kit. Keep the transformer 
in its original carton until it is called for in an assem- 
bly step. 


First, you will be instructed to open the remainder of 
the cartou in which this Manual was packed and to 
check the parts against the Parts List, starting on Page 
g. When you have checked the contents of the larger 
you will be directed to the “Step-by-Step As- 
portion of the Manual. 


carton. 
sembly” 


Any part. or group of parts, that is pac kaged in a bag or 
envelope witha part number on it should be returned 
to its container after you identify it aud remain there 
until it is actually used in a step. This will prevent 
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intermixing of parts and aid in part identification. 
Some parts, however, have been placed in a bag or 
envelope that is not marked with the actual part 
number but is instead marked with a packaging 
number that begins with the number “171-' 
“471-" numbers are used for packagilig purposes y 
and do not appear in the Manual Parts s List. Open each 
bag or envelope tha ( ad 
packaging number an 


3 
nae 
a 
~ 
Cc 
= 
= 


wyork a tay 
t marked 


la natay 7 vere 
100 ated and/or iid 


bly steps. 


Save all packaging material uutil a 
ty 
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ASSEMBLY NOTES 


TOOLS 


You will need these tools to assemble your kit. 


f LONG-NOSE 

| PLIERS / STRIPPERS 

Briere _ 1/8" @ 1/4" 

meres? DIAGONAL SCREWDRIVERS 
CUTTERS 


OTUO 
GC Coors HE 


tr 


Dp DESOLDERING 


fo. BULB* 


vos LTA 


dh 


: ee 
— i 
¢ DESOLDERING UL 
ARTER 
UPPLIED =) BRAID* DRIVERS 


(CEZ»A 


aN 


5G 
SCREWDRIVLR 
N 


Lee 


HEATHKI 
SOLDERING 


PRON 


OR 
W774 gio 


PENCUI 
SOLDERING PROT, 
V 


NUT ST 
MAY BE SUPPL 
WITH KET aot 
*TO REMOVE SOLDER FROM CIRCUIT CONNECTIONS. 
ASSEMBLY 
1. Follow the instructions carefully. Read the en- 


tire step before you perform each operation. 


N 


” 


following steps, 


another group of steps. 


The illustrations in the Manual are called Picto- 
rials and Details. Pictorials show the overall op- 
eration for a group of assembly steps: Details 
generally illustrate a single step. When you are 
directed to refer to a certain Pictorial “for the 
continue using that Pictorial 
until you are referred to another Pictorial for 


Most kits use a separate ‘‘I}lustration Booklet” 
that contains illustrations (Pictorials, Details, 
etc.) that are too large for the Assembly Manual. 
Keep the “Illustration Booklet’ with the As- 
sembly Manual. The illustrations in it are ar- 


ranged in Pictorial number sequence. 
Position all parts as shown in the Pictorials. 


Solder a part or a group of parts only when you 
are instructed to do so. 
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Gigi srrxit? 


6. Each circuit part in an electronic kit has its own SOLDERING 
component number (R2, C4, etc.). Use these 


numbers when you want to identify the same 
part in the various sections of the Manual. Soldering is one of the most important operations you 


These numbers, which are especially useful ifa will perform while assembling your kit. A good sol- 
der connection will form an electrical connection be- 
tween two parts, such as a component lead and a 
— In the Parts List, circuit board foil. A bad solder connection could pre- 

vent an otherwise well-assembled kit from operating 


— At the beginning of each step where a properly. 
component is installed, 


part has to be replaced, appear: 


It is easy to make a good solder connection if you 


— In some illustrations, 
follow a few simple rules: 


— Inthe Schematic, 


1 Use the right type of soldering iron. A 25 to 
— In the section at the rear of the Manual. 40-watt pencil soldering iron with a 1/8" or 

9/48" abLteal ar nuramid tin works hest 

3/10 Chiser OF Pytamiia tp wins wuor 

7. When you are instructed to cut something to a 

particular length, use the scales (rulers) pro- 2 Keep the soldering iron tip clean. Wipe it often 
vided at the bottom of the Manual pages. on a wet sponge or cloth; then apply solder to 
the tip to give the entire tip a wet look. This 
SAFETY WARNING: Avoid eye injury when you cut process is called tinning, and it will protect the 
off excess lead lengths. Hold the leads so they cannot tip and enable you to make good connections 
fly toward your eyes. When solder tends to “ball” or does not stick to 
the tip, the tip needs to be cleaned and retin- 


een el 


NOTE: Always use rosin core, radio-type solder 
(60:40 or 50:50 tin-lead content) for all of the solder- 
ing in this kit. This is the type we have supplied with 
the parts. The Warranty will be void and we will not 
service any kit in which acid core solder or paste has 
been used. 
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Gee gHearHxit: 
PARTS 
— + Of = 
. . . . 1/4-WATT 
Resistors will be called out by their resistance value 
in © (ohms), kO (kilohms), or MQ (megohms). Certain — OR (LETT 
types of resistors will have the value printed on the 1/2-WATT 


had. tha athare will he idantfi 
poay, while ULLICTLS Will VO LIC iitil 


The colors of the bands and the value will be given in _ hie. 
atone roafar th f YW win lor de i iven ‘- 


than ha eo Ffallawinese on ic oO} 
the olmepoy, therefore io u VUivilig, Vu 10 Bt Vv ak 1 WATT 
for information only. eer Tolerance 
BANDS: 1 2 3 “ S438. | 
5-BAND RESISTORS (CIE {( 2-WATT 
(+1%) _ * Note Wide 
. an Space 
4-BAND nessrons-——{( > — — 
£210%\ 
+5% J BANDS: 1 2 \ \ tolerance 
Multiplier 


| Band 1 | | Band 2 | Band 3 (if used) =o | | Resistance | 
1st Digit 2nd Digit 3rd Digit Multiplier Tolerance 
Color Digit Color Digit Color Digit Color [Color Multiplier] Color Tolerance 


Black Black Biack 0 Black Silver * 10% 
Brown 1 Brown ’ Brown 1 Brown Gold + 5% 
Red 2 Red 2 Red 2 Red 100 Brown + 1% 
Orange 3 Orange 3 Orange 3 | orange 1,000 a | | 
Yellow 4 Yellow 4 Yellow 4 Yellow 10,000 
Green 5 Green 5 Green 5 Green 100,000 
Blue 6 Blue 6 Blue 6 Biue 1,000,000 
Violet 7 Violet 7 Violet 7 Silver ‘ " 
Gray 8 Gray 8 Gray 8 | [cei | | 
White 9 White 9 White 9 

| nn i AAA i a fs fi) Sis | 


aaa $- 


Capacitors will be called out by their capacitance EXAMPLES: 


value in uF (microfarads) cr pF (picofarads\andtype: 
VQ@LUG Il ML (anan LUVLai auo) UL Pt (pivvial ads) caia typY 
ceramic, Mylar*, electrolytic, etc. Some capacitors 151K = 15 x 10 = 150 pF 
have their value nrinted in the following man- 759 = 75 xQ0.1 = 7.5 nF 
may have their value printed in the following man 59 5 <Q. pt 
ner: 
RINT TE. TL. Pattee OD” ‘wy sed attimactacianify a 
INUIG LONeLELLer IN may b USEG dt Limcs tOSipbitiiy a 
First digit of decimal point: as in: 2R2 = 2.2 (pF or pF) 
capacitor’s value: 1 151K 
Second digit of Vy MULTIPLIER TOLERANCE OF CAPACITOR 
capacitor’s value: 5 | I FORTHE | MULTIPLY r 10 pF OR LETTER OVER 
Multiplier: Multiply the NUMBER: BY: LESS 10 pF 
first & second digits by +0.1 pF 
the proper value from the ee Te 
Multiplier Chart. / +0.5 pF 
To find the tolerance of 


the capacitor, look up ee | 
this letter in the Tolerance 
columns. 


*DuPont Registered Trademark 


Gigs srrxKir: 


Check each part against the following list. The key 
numbers correspond to the numbers on the Parts Pic- 
torial (Mlustration Booklet Pages 1, 2, and 3). 


To order a replacement part, always include the Part 
Number and use the Parts Order Form furnished with 


KEY HEATH 
No. Part No. 
RESISTORS 
1/2-Watt 
“A1 6-102 
“At 6-222 
A1 6-562 
Al 6-273 
A1 6-473 
“At 6-104 


A2 = 1-8-1 
“AQ  1-38-4 
“A2 3-1-2 
“AS 3-255 
“AS 3-22-5 
A4 5-2-7 


QTY. DESCRIPTION 


oO-on = 


1000 9 (brown-black-red) 


2200 2 (red-red-red) 


5600 9 (green-blue-red) 
27 KO (red-violet-orange) 


47 kD (yellow-violet- 
orange) 


100 kM (brown-black-yellow) 


68 kQ. 1-watt (blue- 
gray-orange) 


4.7 MQ), 1-watt (yellow- 


violet-green) 


82 0, 2-watt, 1% (gray-red- 
silver) (same size aS 1-watt) 
19, 5-watt, 1% wire-wound 


3600 12, 5-watt, 1% 
wire-wound 
30 kQ, 7-watt film 


QTY. DESCRIPTION 


150 pF 
180 pF 
115 pF 


390 pF 
270 pF 
400 pF 
680 pF 


500 pF 


.001 uF, 6 KV 
15 pF ceramic 
001 uF, 500-volt 
.01 uF 

02 wF 


.005 uF* 
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this kit. Ifa Parts Order Form is not available, refer to 
“Replacement Parts” at the rear of this Manual. Your 
Warranty is inside the front cover. For prices, refer to 
the separate ‘‘Heath Parts Price List.” 


CIRCUIT 
Comp. No. 


C8, C21, 

C22, C23, 
C24, C25, 
C51, C52, 
C53, C54 
C1, C2 


* These parts are critical for continued safety. Replace them only with parts of 
the same rating or with the proper Heath parts. 


CIRCUIT | KEY HEATH 
Comp. No. No. Part No. 
| CAPACITORS 
Mica 
“B1 20-149 1 
es | B1 20-105 1 
w 
Ro1. R22: B1 20-124 6 
RQ - | 
R4, RS, - weg. cwetiee ‘ 
oe “Br 20-114 1 
nee “BI 20-116 2 
nog “B1 20-184 2 
Be “B2 20-714 1 
Ceramic 
“B3 21-79 1 
R24 - ‘B4 21-723 1 
“B4 24-140 2 
Fes Ae [26 21-70 1 
R8 B4 24-31 12 
R3 
Ri 
R2 
R12 through - B4 =. 21-72 2 
Rigs | 


KEY HEATH 


No. 


Other Capacitors 


Part No. 


QTY. DESCRIPTION 


B5 = 21-165 2  .001 uF (1000 PF), 
6 KV ceramic 

BB 25-19 1 20 uF (20 MFD) eiec- 
trolytic 

B7 25-224 8 200 uF (200 MFD) elec- 
trolytic 

BS 26-145 1 Load capacitor 

B9 26-164 1 Tune capacitor 


C1 10-12 1 {00 kM control 

C2 61-14 1 DPST switch 

C3 61-15 1 DPDT switch 

C4 63-47 1 3-position rotary switch 
C5 63-1338 1 4-position rotary switch 
C6 = 63-1339 1 Rotary switch wafer 
C7 65-28 2 Circuit breaker 

C8 69-55 1 TPDT relay 


COILS—CHOK ES—TRANSFORMERS 


D1 40-1666 1 
D2 40-965 1 
D2 40-1963 1 
D2 40-1012 1 
D3 40-4950 1 
D4 45-53 2 
D5 45-4 3 
D6 45-6 1 
D7 45-78 1 
D8 45-61 1 
D9 4-237 1 
D9 54-238 1 
DIODES—TUBES 
56-24 1 
1 56-26 1 
E1  §7-27 15 
E2 56-82 1 
E39 411-245 2 


80/20 plate coil 
20-meter input coil 


40-meter input coil 


80-meter input coil 


Plate coil 


Parasitic choke 
1 mH RF choke 


8.5 mH RF choke 


10.3 wH RF choke 

50 wH RF choke 
High-voltage transformer 
Low-voltage transformer 


1N458 diode 
1N191 diode (bro 


el 


wn-white- 
brown) 
1N2071 diode 


1N3996A diode 
with hardware 
3-500Z tube 


CIRCUIT = | KEY HEATH = OTY. DESCRIPTION 
vormp. No. | No. Part No. 
[ METAL PARTS 
C6. C29 Fi 90-464 1 Cabinet 
t F2 200-1361 1 Chassis 
C4 ~ F3 100-1022 1. Capacitor bank bracket 
| -F4 100-1740 1 Coil shield/filter assembly 
C10 through -F5 = 203-1972-1 1 Front panel 
C17 i F6  203-2006-1 1 Rear panel 
C57 F7 203-646 1 Left side panel 
C55 [ F8 203-645 1 Right side panel 
-- FQ 204-1041 2. Angle bracket 
“" F10) =204-2102 1 Pilate coil bracket 
| “F11 205-723 1 Top rear plate cover 
r* FI2 205-724 1 Perforated top cover 
I F13 205-1794 2 Transformer mounting plate 
R26 *F14 205-1780 1 Rectangular spacer 
SW | - F15 206-493 1 RF shield 
sw2 - F16 258-115 1 5/8" » 3-1/2" brass spring 
SW3 - F17 260-12 2 Plate connector 
SW4 F18 456-16 1. Shaft coupler 
P/O SW4 | 
Ka CB2 PLASTIC PARTS 
“G1 255-59 2 Black tapered spacer 
‘.G2 261-9 4 Foot 
266-296 1 Fan blade 
LS G3 6 Cable tie 
L1 | 1 Phenolic shaft 
L2 ~ 
L3 - 
L4 foe Sela tt tse 
PC1, PC2 AHUWANE 
RFC4, RFCS, 
REC6 NOTE: Hardware packets are marked to show the size of the 
hardware they contain (HDW #4, HDW #6. etc.). You may 
RFC2 
have to open more than one packet in this pack to locate all of 
RFC3 | the hardware of any one size (#6. for example). 
RFC1 
" #6 Hardware ~ 
T2 
250-138 10 6-32 x 3/16" screw 
i 250-56 23. 6-32 x 1/4” screw 
H3 250-416 1 6-32 < 1/4” flat head screw 
D18 H4 250-8 31 #6 x 3/8” sheet metal screw 
D17 H5 250-434 19 6-32 x 3/8” flat head screw 
| H6 = 250-89 11. 6-32 ~ 3/8" screw 
D1 through H7 =. 250-218 4 6-32 x 3/8” phillips head screw 
D14, D16 H8 250-162 4 6-32 « 1/2” screw 
ZD1 HQ = 250-206 13 6-32 « 11/16” screw 
H10 250-40 2 6-32 ~ 1-1/2" screw 
V1. V2 | H11 250-1284 2 6-32 ~ 1-9/16" black screw 
* Hi2 250-47 4 6-32 2” screw 
H13 252-3 57 6-32 nut 
H14 253-1 17. #6 fiber flat washer 
H15 253-2 2 #6 fiber shoulder washer 


GQ srrxiT? 
ee 


KEY HEATH QTY. DESCRIPTION 

No. Part No. 

Hardware (cont’d.) 

H16 254-1 72 #6 lockwasher 

H17 255-77 2 7/16" spacer 

H18 255-103 1 6-32 x 5/16” tapped metal 
spacer 

H19 255-714 4 6-32 x 3/4" tapped metal 
spacer 

H20 255-21 3. 6-32 x 7/8" tapped metal 
spacer 

H21 255-129 1 6-32 « 1-1/2” tapped metal 
spacer 

H22 259-1 20 ~=#6 solder lug 


#8 Hardware - 


J1 250-43 8 8-32 x 1/4” setscrew 
Je 250-137 4 8-32 x 3/8” screw 
J3 252-4 4 8-32 nut 

\4 253-9 4 #8 flat washer 

J5 254-2 5 #8 lockwasher 

J6 255-66 1 8-32 x 1-3/8” spacer 


#10 Hardware -- 


J7 250-126 4 10-32 x 1/2” screw 
J8 250-331 1 10-32 x i” screw 
J9 252-5 1 10-32 nut 

Ji0 = 252-163 1 10-32 wing nut 

J11 254-3 2 #10 lockwasher 


Other Hardware + 


K1 207-8 2 Cable clamp 

K2 250-213 8 4-40 x 5/15” screw 
K3 252-15 8 4-40 nut 

K4 252-7 3 Control nut 

K5 252-10 2 Push-on nut 

K6 253-10 2 Control flat washer 
K7 253-42 j 1/2" flat washer 

K8 253-19 5 3/4” flat washer 

Kg 254-5 2 Control lockwasher 
K10 254-9 8 #4 lockwasher 

K11 259-25 1 #10 double lug 
K12 259-16 1 #10 spade lug 
K13 259-10 1 Control solder lug 
K14 259-24 1 Long solder jug 


INSULATORS—GROMMETS—TER 
STRIPS—CONNECTORS 


Lu 71-2 1 Ceramic feedthrough insulator 
(disassembled in bag) 
° “Ww wy % 1 (INCHES) 2 
| 18,386) 68a,786{ | ' 
Oo § + (CM) 2 3 4 5 6 


CIRCUIT 


Comp. No. 


KEY HEATH 


z 
fe) 


——_—_—— 


\2 73-4 
: L3 73-3 
~L4 73-2 
“15 75-123 
75-124 
L6 75-125 
|: L7 255-39 
t L8 255-42 
[ 19 431-14 
110 431-10 
L11 431-42 
112 431-20 
- 113 431-13 
“114 432-137 
115 432-862 
: L16 432-982 
+ Li7 432-1090 
- L18 432-1091 
“Lig AQA-AD 


89-40 
134-36 
340-1 


340-4 


343-2 
343-8 
344-2 
344-7 
344-13 


344-118 
344-146 
345-1 
345-2 
346-4 


346-20 


346-26 
346-29 


Part No. 
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QTY. DESCRIPTION 


Insulators—Grommets—Terminal 
Strips—Connectors (cont’d.) 


5/16” grommet 

1/2" grommet 

3/4” grommet 

Line cord strain relief 

6” x 4-1/2” paper insulator 
Capacitor mounting insulator 
6-32 Xx 1-1/4” tapped 
phenoiic spacer 

3 6-32 x 3/4” tapped 
phenolic spacer 

2-lug terminal strip 

3-lug terminal strip 

5-lug terminal strip 

6-lug terminal strip 
4-screw terminal strip 
Connector tab 

Male connector pin 
Female connector pin 
Socket shell 

Plug shell 

Phono socket 

5-lug ceramic tube socket 
Coaxial jack 

Coaxial plug 

Coaxial plug insert 


= @- == Wo 


— = oa wm 


= 
oO 


= WYNN NH A = DD 


WIRE — CABLE — SLEEVING 


1 Line cord 
2 Phono cable assembly 
Medium bare wire 
4” Large bare wire 
Coaxial cable, RG-58A/U 
13” Coaxial cable, RG-8/U 
Medium black stranded wire 
Large black stranded wire 
13” Blue hookup wire 

(thick insulation) 
30” Large red stranded wire 


24” Large white stranded wire 
3-1/2” Large metal braid 


9” Untinned braided wire 
12” Small black sleeving 
12” Large black (heat- 
shrinkable) sleeving 
7” Large clear sleeving 
8-1/2” Small clear sleeving 
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Ge QHeATHKIT® 
KEY HEATH QTY. DESCRIPTION CIRCUIT [ KEY HEATH QTY. DESCRIPTION 
No. PartNo 0 Comp. No. | No. Part No. 
Hookup Wire (small solid) | 
344-50 36” Black hookup wire M5 462-191 2 Smiaii knob 
344-51 42” Brown hookup wire | M6 462-210 3 Large knob 
344-52 24" Red hookup wire 489-1 1 Sandpaper 
344-53 24” Orange hookup wire t M7 490-5 1 Nut starter 
344-54 24" Yellow hookup wire Solder 
344-55 36" Green hookup wire | 
344-56 18" Biue hookup wire en, 
PHINTED MATERIAL 
MISCELLANEOUS 
"* 390-147. J. “Panger High Voitage” iabet 
_ 74-29 8” Double-sided sticky tape 390-1499 1 FCC label 
~ 85-344-1 1 Printed circuit board ™. 391-34 1 Blue and white label 
M1 =. 352-13 1 Silicone grease - M8 = 391-615 1 “Heathkit” nameplate 
* M2 407-145 1 Plate meter Mi = 597-260 1 Parts Order Form 
“~ M3 407-146 1 Multi-meter M2 1 Assembly Manual (See title 
1 


— M4 420-6014 page for part number) 


Fan motor 


Gg tbarHxiT? 


The illustrations in this section of the Manual are 
called and Details. the 
overall operation for a group of assembly steps; De- 
to the Pictorials to iHustrate 
are directed to refer to a 
* continue 
rou are referred to another 
of steps. 


orials show 


Thi steantale 
Pictorials 


Mn you 
for the following steps, 


storial unti u 


x 


As the drawings in the 


torted to show al] the parts ¢ 


Photos (Pages 91 through ¢ 
the actual positions of wires 


A 
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Lockwashers and nuts will be used with most screws 
when mounting parts, unless the assembly steps state 
otherwise. Consequently, the applicable steps will 
catl out only the size and type of hardware used. For 
example, the phrase “Use 6-32 x 1/4” hardware” 
means to use 6-32 X 1/4” screws, one or more #6 
tockwashers, and 6-32 nuts. Refer to the Details for the 
proper installation of hardware. Be sure to position 
each part as shown in the Pictorials. Follow the in- 
structions carefully, and read the entire step before 
performing the operation. 


Page 14 


G@lRg tt arrxirT? 


In the following steps, you will be 
given detailed instructions on how to 
install and solder the first part on the 
circuit board. Read and perform each 
Then use the same 


you install 


step carefully. 
procedure whenever 


parts ona cirenit board. 


} Position the circuit board as 
shown with the printed side 
(not the foil side) up. 


! : 


| s NOTE: When vou install a compo- 


nent that has its value 
position the value marking up. so it 
can be easily read. Diodes should be 


mounted with their type or part 


printed on it, 


number up. if possible. 


) Hold a 5600 0, 1/2-watt (green- 
blue-red) resistor with long-nose 
pliers and bend the leads straight 
down to fit the holespacing on the 
circuit board. 


| 

| 

| 

| \\ 

; 
- a 
L 

7 

| 

i 

| 

| 

| 


° | 


} Ne. ~h af 
RS: Push the leads thr 


rough the 
holes at the indicated location 
on the circuit board, The end 
with color bands 


may be 
positioned either way. 


Press the resistor against the cir- 
cuit board. Then bend the leads 


outward slightly to hold the re- 
sistor in place. 


SS 


ee | 


/ 


PICTORIAL 1-1 


| } Solder the resistor leads to the ] 


circuit board as follows: 


1. Push the soldering iren 


tip against both the lead 


nd the circuit boare 
ania ine Cire. uit board | at ou 


Heat both for two or three 
seconds. 


SOLDERING 
IRON 
COMPONENT fo 
l LE 
{= 
ARD 


CIRCUIT 


2. Then apply solder to the 
othe T side of the COTTE - 
tion. IMPORTANT: Let 
the heated lead and the 
circuit board foil melt the 
solder. 


| | 
| | 
| | 
| | 
| : 
| | 
| | 
| | 
an 7, | 
! A \ = 
| | 
| | 
| | 
| | 
| | 
| | 
| | 

| 

| 

| 


3. As the 
melt. 


around the 


solder begins to 
allow it ta flow 
connection, 
Then remove the solder 
and the 


connection cool 


iron and let the 


LDERING U4 


190 OA 


( ) Cut off the excess lead lengths 
close to the connection. WARN- 
ING: Clip the leads so the ends 


will not fly toward your eves. 


) Check each comiection. Com- 


pare it to the illustrations on 
Page 15. After vou have checked 

the solder cannectious, proceed 

with the assembly on Page 16. 


Use the satne soldering proce- 


dure for each connection. 


Gigi .cHKIT? 


A GOOD SOLDER CONNECTION 


| 
[ 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
a 


I Solder Flows Outward 
5 And Graduaily Blends ‘ ; . 

| With The Foil And The we Sougening 
ron 

Lead oe \\ awe Positioned 


v one itoned 
FOI \ A aa 7 Correctly 


loon uray ken Oo 
When you heat the 


1 
time, the solder wil 


TT 
The solder will make a good 


pthe lead and the foil. 


POOR SOLDER CONNECTIONS 
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| Solder Does Not Flow Se cy 
| Onto Lead A Hard Rosin a FI vier Appears To as “Soldering 
' Bead Surrounds And A a ow Inward And Sit On 0 tron 
| Insulates Connection ROSIN 7), oer Top OF Fol. oe” Positioned 

\ L “ ron oe 
i FOIL \\ LE Positioned FOU ; _o Incorrectly 
l a z\ ee Incorrectly X — Ce? NOSIN 
| When the lead is not heated sufficiently, the solder When the foil is not heated sufficiently the solder will 
t will not flow onto the lead as shown above. To cor- blob on the circuit board as shown above. To correct, 
| rect. reheat the connection and, if necessary, apply a reheat the connection and, if necessary, apply a small 
I small amount of “additional solder to obtain a goad amount of additional solder to obtain a good connec- 
p_connection tion 


A solder bridge between two adjacent foils is shown 
in photograph A. Photograph B shows how the con- 
nection s ould appear. A solder bridge may occur if 
1 ccidentally touch an adjacent previously sol- 
you vdeo ag’ the soldering i iron across other foilsa as you 
remove it from the connection. A good rule to follow 
is: always take a good look at the foil area around each 
ead before you solder it. Then, when you solder the 
connection, make sure the solder remains in this area 
and does not bridge to another foil. This is especially 
important when the foils are small and close together. 
NOTE: It is alright for solder to bridge two connec- 


tions on the same foil. 


l'se only enough solder to make a good connection, 
and lift the soldering iron straight up from the circuit 
board. If a solder bridge should develop, turn the 
circuit board foil-side-down and heat the solder be- 
tween connections. The excess solder will run onto 
the tip of the soldering iron, and this will remove the 
solder bridge. NOTE: The foil side of most circuit 
boards has a coating on it called ‘solder resist.” This 
is a protective insulation to help prevent solder 
bridges. 


Lo 
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GigE .rrxiTe 
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NOTE: When you install a diode, al- 
ways match the band on the diode with 
the band mark on the circuit board. 
THE CIRCUIT WILL NOT WORK IF 


THE DIODE 1S 
WARDS. 
IMPORTANT: TNE BANDED END OF DIODES 


E 
CAN BE MARKED IN A NUMBER OF WAYS. 
fo fg fe 


SGA 
Cd ddd 


INSTALLED BAGh- | 


BANDED END 


218; 
SER 


GLASS ONS 
Bopy COLORED 
' 


7 


‘| SOLID BODY | 
== = 


: 


ay 
AL 


13 


(4) Install diodes (#57-27) at D7, D5 
D3, D1, 99, D11, and D13. Make 
sure all seven cathode banded 


ends are to the right. 


i 


ise 


me 
—_— 


( .) Solder all the leads to the foil and 
cut off the excess lead lengths. 


I. 


(--} Install diodes (#57-27) at D6, 4, 
D2, D8, 10, D12, and 014 with 


their cathode ends to the left. | 
; ; 
{ :) Solder all the leads to the foil and 


|' ) CAREFULLY INSPECT ALL | 
DIODES IN THE PRECEDING 
STEPS TO BE SURE THEY ARE 

| POSITIONED AS SHOWN. IN | 

‘HE PICTORIAL ANI ON THE 


CIRCUIT BOARD. 


3 
q 
I 
ul 
y 

N 
a 


| ee | 
~ (4 RT: 4.7 
ay | violet-green}. 
YUU 


l-watt 


{vellow- 


(-} Ro: 4.7) MO 
violet-green). 


MQ, 1-wat! (yellow- 


(7) R8: 4.7 MQ. 1-watt (yellow- 


ore | 


+ 


) Ro: Be sure y 
(green-blue-red] resistor R9 in 
Pictorial 1-1, on Page 14. 


Gan (-) R3: .82 QO, 2-watt. wire-wound 
| (gray-red-silver-gold). 
(-) Solder the leads te the foiland cut 


L off the excess lead lengths. 


No component will be iusiatled 
directly onto the circuit board at ZD 1. 


PICTORIAL 1-2 


4 5 6 7 
10 " 12 13 14 1S 16 7 
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7-1/2" ORG twas LOGETHER 
ZO ape 


t 
} 


-NOT ENSTALLED 


fk 
| A 
reas ole. — 
| | 4 ar | iwist 
t—t é {+ ol 374° BLK ~ THE ST 
7 : TWO WIRE 
zt I a TOGFET Ne 


uth 
Proce 


" ! a ee " ———— 
Sie yen li NRE ; 6-1/2" BLK 


| ana an 


<= MED|UM—— 


RIK STRBANHEN 
COLA SIRANUCD 


PICTORIAL 1-3 


CIRCUIT BOARD PREWIRING 

NOTE: To prepare wires, as in the following step, cut 
each wire to the length indicated and remove 1/4” of 
insulation from each end. If the wire is stranded, twist 
the ends tightly and apply a small amount of solder to 
hold the fine strands together. Unless otherwise 


stated, “hookup wire’ will mean the small solid- 
conductor wire supplied in various colors. 


( ) Prepare the following lengths of hookup wire: 
6” red 
6-1/2” black 
3-3/4" black 
* 17-1/2” medium black stranded wire 
7-1/2" orange 
6-1/2” yellow 
9-1/2” heavy blue (thick insulation) 
2-3/4” heavy blue (thick insulation) 
Refer to Pictorial 1-3 for the following steps. 
From the component side of the circuit board, insert 
one end of each of the following wires into the desig- 
nated hole. Solider each wire to the foil side of the 
board as you install it, then cut off the excess wire 


ends. 


(.) Connect a 6” red hookup wire to circuit board 
hole A. 


{ ) Connect a 6-1/2” black hookup wire to circuit 
board hole C. 


{ ) Twist together the red and black wires coming 
from A and C. 


( ) Connect a 3-3/4" black hookup wire to circuit 
board hole B. 


{ ) Connect a 17-1/2” medium black stranded wire 
to circuit board hole E. 


( ) Connect a 7-1/2” orange hookup wire to circuit 
board hole G. 


( ) Connect a 6-1/2” yellow hookup wire to circuit 
board hole F. 


( ) ‘Twist the orange and yellow wires together. 


{ } Connect a 9-1/2" heavy blue hookup wire to 
circuit board hole H. 


neths from the foil side ol 


( ) Carefully inspect the foil side of the circuit 
board; all lettered holes except D and kK should 
be soldered. Make sure there are no solder 
bridges between foils. Also note that one diode 


is not installed. 


This completes the “Circuit Board Prewiring.” Set the 
board aside until it is called for later. Proceed with 
“Input Coil Assembly.” 
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FILTER 


a ae | AsstMgts 
@r = aa 
#6x3/8" >" al Q 
SHEETMETAL (can 
SCREW & S&S | 
ee yee 


COtL me 


46 LOLKWASHER 


? 


#6 SOLDER 


le 
bd 37 Ni 


an 


/ 


6-32 x 1/4" 
SCREW 


@ 
\® 

32x 1g (Wy © 
Q 
g 


INSET <I WIRE | 
( all> ng eet 2 
Ss 
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Detail 2-1A 


INPUT COIL ASSEMBLY 


Refer to Pictorial 2-1 (Illustration Booklet, Page 4) for ( ) Install a #6 solder lug at DF with a 6-32 * 1/4" 
the following steps. screw and a 6-32 nut. Form th 


shown. 


ie solder lug as 


Refer to Detail 2-1A for the next four steps. 
( ) Atthe bottom of filter FL1. cut Ihe bare wire lo 


NOTE: Use the plastic nut starter provided with this ie 
kit to hold and start nuts on screws. 
: Detail 2-1B shows the coil mounting locations for the 
(°) Onthe outside of thecoil shield/filter assembly, following steps. Note that the locating lig of each coil 
at the top and bottom of filter Fi.i, install two inusi be positioned in the locating slot, and thal each 
#6 x 3/8” sheet metal screws as shown in the coil must be pushed into its mounting hole until the 
Detail. mounting ears snap out to hold the coil in place as 


shown in Details 2-1C and 2-1). 


( } Install iwo #6 solder lugs on the coil shield/fil- 
ter assembly (#100-1740) at CL with 6-32 x 3/8 ( ) Tt: Refer to Detail 2-1C and install the 20-meter 
hardware. Position the lugs as shown in Detail Goi (FAG UGS aN, 
2-1B. 
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118,38 ;,58, 7/8 1 
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Detail 2-1B ap 
In the same manner: 


(:} L2: Install the 40-meter coil (#40-1963) at CY. 


{ )  L3: Install the 80-meter coil (#40-1012) at CT. 


Refer to Detail 2-1D for the following steps. 


NOTE: When you wire capacitors to the three coils in 
the following steps, position the body of each 
capacitor against its coil. However, be sure the 
capacitor leads do not touch the wire of the coil. 


Note the positions of lugs 1 and 2 of coi] CY as shown 
in Detail 2-1D. 


INSIDE OF 
COlL MOUNTING 
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Detail 2-1D 


( ) Refer to the inset drawing on Detail 2-1D and 
twist together the leads ofa 270 pF and a 390 pF 
mica capacitor as shown. 


NOTES: 


1. Inthe following steps, each twisted pair of leads 
will be counted as two leads in a solder step. 


2. (NS) means not to solder the connection because 
other wires will be added later. (S-) with a 
number, such as (S-3), means to solder the con- 
nection. The number tells how many wires are 
in the connection. 


( -) (C35, C36: Connect one pair of leads to coil CY 
lug 2 (NS) and connect the other pair of leads to 
ground lug CL 1 (NS). 


} (©39, C41: Twist together the leads of a 150 pF 
mica and a 400 pF mica capacitor as in a previ- 
ous step. Connect one pair af leads to coil CT 
lug 1 (NS) and the other pair of leads to ground 


lug CL2 (NS). Position the capacitors as shown. 


—~ 
_ 


(~) C37, C38: Twist the leads of two 680 pF mica 
capacitors together as in a previous step. Con- 
nect one pair of leads to coil CT lug 2 (NS) and 
the other pair of leads to ground lug CL2 (S-4). 
Position the capacitors as shown. 
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Detail 2-1E 
Refer to Detail 2-1E for the following steps. 


( } C34: Connect a 400 pF mica capacitor from coil 
CX lug 1 (NS) to ground lug CL-1 (NS). 


( ) C33: Connect a 180 pF mica capacitor from coil 
CX lug 2 (NS) to ground lug CL-1 (S-4). 
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( -} 1. Locate the 4-position 


1338). 


ne switch détent pl 


trated in these drawings. 
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( ) 2. As viewed from the knob end, turn the switch 
shaft fully clockwise. 


( ) 3. Position the switch as shown. Note that the 
switch wafer is symmetrical. Mark the top 
switch spacer with an indelible pencil, per, 
or other marker. 


(-) 4. IMPORTANT: From the marked top switch 
spacer, as viewed from the rear, the top lug 
immediately clockwise from the marked 
spacer as shown is switch CZ lug 1. All switch 
spaces are numbered clock wise as indicated, 


aa Haan there ic nao lis ata sciver cat 
even when there is no lug at a given location. 


efer to Detail 2-1G for the next nine steps. 


{ } 1. Position the 4-position rotary switch (#63- 


} oa Orie 


1338) on your work area as chown: 


ROTARY SWITCH 
(#63 1338) 


Peed 


tdGil 


Detail 2-1G 


( } 2. Prepare the following black hookup (solid) 


wires: 
2” 2-1/2" 
2-1/4” 2-1/4" 
3-1/2” 27 
4" 
4 5 6 7 
40 ” 12 13 14 13 16 7 


Gig ttharHiire 


Whe a wie moans varnrsd 2 Connect 
When a wire passes through 4 connection 


and then goes to another point, it will count 
r 


ae tas wipes in the oO i 
a5 (WoO WIPES Til ine solde rons, one 


entering and one leavin 


Thi when 


pmus, ¥ Ww 


a ow 
switch tug and then goes on to another 
hl 


; 

i 

re saine position, twill count 
, 


as three wires (S-3) tn the solder instruc- 


When you connect wires to the 4-position 
rotary switch, be sure to wrap the wire end 
around hoth switch lugs before you solder 
the connection. The free wire ends will be 


connecled later. 


Connect the prepared wires to the rotary switcn as 

follows: 

( ) 3. Connecta 2” black wire between switch lugs 3 
(S-3) and 9 (S-3). Be sitre to position the wire 
clear of the switch shaft. 

( ¥ 4. Counect a 2-1/4" black wire to switch lug 4 
{S-3). 

( } 5. Connect a 3-1/2" black wire to switch lug 5 
(S-3). 

{ ) 6. Connecl a4" black wire to switch lug 6 (S-3). 
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8. Connect a 2-1/4" black wire to switch lug 11 
( 


S-3). 


9. Connecta 2” black wire to switch lug 10 (S-3). 


Refer to the inset drawing on Detail 2-1H and, 
on the bottom of filter FI.1, bend the 1” bare wire 
straight out toward the switch (which is to be 
installed next). Then bend the tip of the wire, 
1/4” from its end, sharply downward. 


SW4: Refer to Detail 2-1H and mount the 
4-position rotary switch on the coil/filter shield 
at CZ. Use a control lockwasher, a control flat 
washer, and a control nut. Be sure the two 
switch spacers are aligned vertically and that 
the marked top spacer is positioned as shown. 
Tighten the hardware only finger tight. 


Work the end of the bare wire coming from the 
bottom of filter FIL down and into switch CZ 
lug 1 (NS). Make sure lug 1 does not bend over 
and short to the switch spacer nut. 
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Refer to Detail 2-1) and remove the two nuts 
from the screws passing through the two spac- 
ers of the separate rotary switch wafer (#63- 
1339). Retain the spacers on the screws. 


SW4B: Insert the bared screw ends into holes 
CN and CR of the coil shield with lug 12 
positioned as shown. Secure the switch with 
two #6 lockwashers and with the two nuts pre- 
viously removed. 


Position the rotating portion of the switch wafer 
as shown so the notch points between switch 
lugs 1 and 12. The phenolic shaft (4453-135) 
may be used to turn the switch rotor. 


Check to be sure that switch CZ is still turned 
fully clockwise (viewed from the shaft end). 


to Detail 2-1k for the following steps. 


Start two 6-32 xX 3/16” screws into the tapped 
holes of the shaft coupler (#456-16). Then slide 
half the length of the shaft coupler onto the 
shaft of switch CZ and tighten one screw. The 
screws should be at the six o'clock position 
(viewed from the shaft end). 

Slide the phenolic shaft (#453-135) through the 
switch wafer on the rear of the coil shield, 
through hole CP in the shield, and into the shaft 
coupler. Tighten the remaining setscrew in the 


shaft coupler onto the phenolic shaft. 
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Hold the 4-position rotary switch detent (at CZ) 
stationary and turn the shaft coupler fully coun- 
terclockwise, as viewed from the knob end. 


Refer to Pictorial 2-1 and Detail 2-1k and Detail 2-11, 
for the next three steps. 


(-) 
() 
() 


Note the metal rotor of switch wafer CP. ‘Turn 
the switch detent at CZ slightly so the metal 
rotor of switch wafer CP makes equal contact on 
lugs 6 and 12 as shown. Then tighten the 
mounting hardware on switch CZ. 


Refer to Detail 2-11. and check the metal rotor of 
switch wafer CP again. If the metal rotor ex- 
tends past lug 6, arcing can occur between the 
rotor and lug 5. 


Turn the switch shaft through each of its four 
positions and check the metal rotor to make 
sure it makes contact with each lug in turn. 


LUG 12 


/- POSTTION | 


fe Yy 
my uA x Detail 2-11 
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PICTORIAL 2-2 


Refer to Pictorial 2-2 for the following steps. 


Route and connect the prepared hookup wires com- 
ing from switch CZ as follows: 


Wire Coming From 
Length Switch CZ Connect To 
Wafer A 
(-} 2-14" Lug 4 Coil CX Lug 1 (S-2} 
( } 3-1,2" Lug 5 Coil CY Lug 1 (S-1) 


—_ oo 


eeGrigiil 


Coming From 
Switch CZ Connect To 


Wafer A 


Lug 6 Coil] CT Lug 1 (S-3) 
Lug 12 Coil CT Lug 2 (S-3) 
Lug 11 Coil GY Lug 2 (S-3) 
Lug 10 Coil CX Lug 2 (S-2) 
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TAKING CARE NOT TO CUT THE OUTER SHIELD OF 
VERY THIN WIRES,REMOVE THE OUTER INSULATION. 
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PUSH BACK THE SHIELD. THEN MAKE AN OPENING IN 
THE SHIELD AND BEND OVER AS SHOWN. PICK OUT 
THE INNER LEAD. 
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PICTORIAL 2-3 


NOTE: When you prepare the coaxial cable in the 
following step, refer to Part A of Pictorial 2-4 for the 
method of removing the inside of the cable from the 
shield braid. Be careful not to melt the inner insula- 
tion. 


(-} Prepare a 12-1/2” length of RG-58A/U coaxial 
cable as shown in Pictorial 2-3, Part B. Atend A, 
twist the inner lead wires together and apply a 
small amount of solder to each end to hold the 
fine strands together. In a like manner, twist 
and solder the end of the shield braid. At end B 
cut the braid to 1/2”, smooth the braid down 
over the inner insulation, and then add solderto 


the braid. 
° % Vp % 41 (INCHES) 2 3 
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Refer to Pictorial 2-4 and connect end A inner 
lead of the 12-1/2” coaxial cable to switch CZ, 
wafer A lug 7 (S-1). Connect the shield braid to 
solder lug DF (S-1). The free end of the cable 
will be connected later. 


Cut a 3/4" piece of small black sleeving. Use this 
sleeving in the next step. 


C47: Cut each lead of a 500 volt (small) .001 uF 
ceramic capacitor toa length of 1”. Place the 3/4” 
sleeving on one lead of the capacitor; then con- 
nect this lead of the capacitor to switch CZ, 
wafer A lug 1 (S-2}. The other lead will be con- 
nected later. 


Turn the switch shaft to its stop in each direc- 
tion and inake sure that no wires interfere with 
the coupling. 


This completes the “Input Coil Assembly.” 


Set th 
later. 


10 


e input coil assembly aside until it is called for 
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FRONT PANEL 


NOTE: To avoid scratching the front panel and meter VAR ie en 
faces during the following steps, place a soft cloth on pee 0s > ) 
your work table. @) ba 


Refer to Pictorial 3-1 (IIustration Booklet, Page 4) for ae. i). 
the following steps. ( 4 ™ / } 


( } Refer to Detail 3-1A and install the Heathkit 
nameplate in the two holes marked ED. Use the 
two push-on nuts. 


NOTE: Before mounting the terminal strip in the fol- 
lowing step, scrape away any paint around hole EB 
which would prevent the lockwasher and terminal 
strip foot from making good contact with the panel. 


a) a 
> = 
ee aa 
(--) M41: Refer to Detail 3-1B and install the plate ee a 
meter (#407-145) at EA. Use the hardware “~~ [cinsine oF 
; : INSIDE 0 
supplied with the meter. Install a3 lug terminal FRONT PANEL 
strip at EB. Use #6 lockwashers at EB. CAU- 


TION: Do not overtighten the meter hard ware as 
ihe meter case can be damaged. 
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Detail 3-1C 


M2: Refer to Detail 3-1C aid install the mul- 
timeter (#407-146) at EC. Use the hardware 
supplied with the meter. 


Remove and discard the wire jumpers between 
the meter terminals on each meter. 


SW3: Refer to Detail 3-1D and install the 
3-position rotary switch (#63-47} at EU. Use a 
contro] Jockwasher, and a contro] nut. Position 
the switch lugs as shown in the Pictorial. 


Refer to the inset drawing on Detail 3-1Eand cut 
and form a control solder Jug as shown, Cut the 
lug portion to 3/4” and bend it to fit the lug on 
R26 as indicated in the following siep. 


R26: Refer to Detail 3-1E and instal] the i00 kO 
control [e10: 12)a ET. Use a control solder lug, 


a contro] flat washer, and a control nut. Align 

the control solder lug with lug 1 of the control. 
alrlar tha ont banat. BL 

Solder the two lugs (LOB CUE! 
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Refer to Pictorial 3-2 for the following steps. ( ) Connect the black pilot lamp lead coming from 
’ meter EC to terminal strip EB lug 1 (NS). 
_} Bend all four EA and EC meter lugs outward 
approxinmiately 45 degrees. { } Connect the white pilot lamp lead coming from 
meter EC to terminal strip EB lug 3 (NS). 
) C8:Connect a.02 «F ceramic capacitor between 
meter EC lugs 1 (NS) and 2 (NS}. ' Cut the black pilot lamp lead coming from 
meter EA to 3-1/2” and the white lead to 4-1/2”. 
) G3:Connect a.02 «F ceramic capacitor between Prepare the wire ends. ‘I'wist the two leads to- 
meter EA lugs 1 (NS} and 2 (NS). gether. 
') Cutthe leads of two.02 «F ceramic capacitors to Connect the black pilot lamp Jead coming from 
a length of 1/2”. These capacitors will be used in meter EA to terminal strip EB lug 1 (NS). 
the next two steps. 
Connect the white pilot lamp lead coming from 
( ) C24: Install a .02 «F ceramic capacitor between meter EA to terminal strip EB lug 3 (NS). 
terminal strip EB jugs 1 (NS) and 2 (NS). 
Prepare a 3-1/2" green wire. 
( ) C25: Install a .02 «F ceramic capacitor between 
terminal strip EB lugs 2 (S-2} and 3 (NS}. Connect the 3-1/2” green wire from rotary 
switch EU lug 2 (S-1}) to control ET lug 2 (S-1). 
( ) Cut the black pilot lamp lead from meter EC to 
4" and the white lead to 4-1/2”. Prepare both 
wire ends. Twist the two leads together. 
10] te AG % 1 (INCHES) 2 3 4 5 6 t 
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PICTORIAL 3-3 


( ) Prepare the following lengths of hookup {solid} 


wire: 


9_14 for " 
B41) 2 black 18” brown 
ett “w 
3-1/2” red 18” brown 
22" oreen 
32” green 


( } Connect one end of the 3-1/2” black wire to 
control ET lug 1 (S-1). Connect the other end of 
this black wire to meter EC lug 2 (S-2}. 


( } Connect the 3-1/2” red wire from meter EC lug 1 
(marked + on the case) (S-2) to rotary switch EU 
lug 4 (S-1). 


fe) “Mw ¥, : (INCHES) 2 


.) Starting at one end of each wire, twist together 
g g 
two 18" brawn wires and a 32” preen wire. 


At the matched ends of the twisted wires: 


{ } 1. Connect one 18” brown wire to terminal strip 
EB lug 3 (S-4). 


( ¥ 2. Connect the other 18” brown wire to terminal 
strip EB lug 1 (S-4). 


( } 3. Connect the 32” green wire to lug 3 of control 
ET (S-1). 


The free wire ends will be connected later. 


Set the front panel assembly aside until it is required 
in later steps. 


Gg rte crite 
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CHASSIS 


Refer to Pictorial 4-1 (illustration Booklet, Page 5) for 
the following steps. 


(Install 1/2" rubber grommets at T, AK, and AL. 


( Sf Install a 3/4” rubber grommet at AH. 


( =— J4: Refer to Detail 4-1A and mounta coaxial jack 
at A on the rear apron ois chassis. Use 4-40 x 
5/16” hardware and #4 lockwashers. 


( / J3: Iu the same manner, mount another coaxial 
jack at I. on the rear apron. 

i A pp: Refer to Detai 
socket at U on the 
hardware. Position nf i€g § 
coaxial jack. 
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NOTE: In the following steps, the switch mounting 
holes are off center and fit in one position only. 


fo SW1: Refer to Detail 4-1C and mount the DPST 
rocker switch (#61-14) at Z on the front apron of 
the chassis. Use 6-32 x 3/8" flat head screws 


with lock washers and nuts. Note ihe positi ior n of 
the lugs in the Pictorial. 


( of SW2: Similarly, mount the DPDT rocker switch 
(#61-15} at AN on ie chassis front apron 


AS fs 32 NUT 


os / 
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SCREW 
Detail 4-1C 


NOTE: Discard any loose metal clips you find in the 
tube socket boxes. 


(- ) Refer to Detail 4-1D and mounta 5-lug ceramic 
tube socket at N with a 2-lug terminal strip at 
AG. Use 6-32 x 11/16” hardware and fiber flat 
washers. Be sure to properly position socket lug 
3 exactly as shown, and to place a lockwasher 
under the terminal strip mounting foot. 


( } Similarly, mount a 5-lug ceramic tube socket at 
D. Use 6-32 x 11/16” hardware and fiber flat 
washers. Do not use a terminal strip on this 
socket. Note the position of socket lug 3. 


(-£) Refer to Detail 4-1E and mount two #6 solder 
lugs at C. Use 6-32 x 1/4” hardware. Be sure to 
position the lugs as shown in the Pictorial. 


(,/) Similarly, mount two #6 solder lugs at M. Posi- 
tion these lugs as shown in the Pictorial. 
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flat head hardware. 


(.J Refer to Detail 4-1F and mount a 3-lug terminal 
strip at P. Use 6-32 « 1/4” hardware. 
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Pictorial 4-1. 


Refer to Detail 4-1H for the following steps. 


Position the relay (469-55) with its lugs to the 
right as shown. Unsolder and discard the black 
insulated wire between lug 7 and its movable 
arm. 


NOTE: When you solder the small metal braid in the 
following steps, use the minimum amount of heat 
necessary to secure a good connection. 
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Detail 4-1H 


IMPORTANT: Disregard any mu 


on the relay; refer to the steps a 
the correct lug numbers. 


SS Replace the wire discarded in the previous step 


art 3 Wa st a eee es eaidiand «rir 
with a -1/4 length or untinned braided wire 


that is folded in the middle and pushed through 


a 4! lowoth af hlagk o« ~ 
a 1’ 1é6ngini of black sleeving. (See Detail 4- -7. ) 


Solder one end of the braid wires to relay lug 7 
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( VW) Unsolder an 


between lug 8 and its arm. 
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(4B Replace the wire discarded in the previous step 


with a 5-1/4" leneth of small metal braid that is 


Wwiin 2 5- (& s@MBul Ul Sitiais ttivids ieee ee 


folded in the middle and pushed through a 2” 


length of black sleeving. Solder one end of the 
braid to lug 8 and the other end to its movable 
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K1: Refer to Detail 4-1K and mount relay K1 
(#69-55) through grommet F. Use a 6-32 x 
11/16" screw and two #6 fiber shoulder 
washers. Do not overtighten this screw. The 
rubber grommet is used to provide resiliency. 


Inspect the relay to make sure that neither piece 
of metal braid can possibly touch the metal 
frame of the relay. 


Refer to Detail 4-1L and mount the 4-screw ter- 
minal strip at AE. Use two 6-32 x 3/8” flat head 
screws, a #6 lockwasher, a #6 solder lug, two 
6-32 x 3/4” tapped metal spacers, and two 6-32 
x 1/4” screws. Be sure to position the solder lug 


as shown in the Detail and Pictorial. 


Refer to Detail 4-1M and install a socket shell in 
hole Y. Be sure to install this socket so the 
beveled corners are positioned away from the 
nearby edge of the chassis as shown. 
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Refer to Pictorial 4-2 (Illustration Booklet, Page 5) for 
the following steps. 


/ 
(A Refer to Detail 4-2A and mount a 6-lug terminal 
strip on the top front of the chassis at holes BE 
and BF with 6-32 x 1/4” hardware. Use a #6 
solder lug at BF only. 


( & Refer to Part A of the Pictorial for the next five 
steps. Note the positions of the components. 


( WA R23: Connect a 47 kO (yellow-violet-orange) 
resistor between terminal strip BE lugs 2 (NS) 
and 4 (NS). 


ff R21: Connect a 2200 © (red-red- mS) resistor 


wh C51: Connect a .02 wF ceramic oder lug from 
n 


terminal strip BE lug 
(NS). 
(, f C49: Connect a 500-volt (small) .001 «F ceramic 


capacitor from terminal strip BE lug 5 (NS) to 
solder lug BF (NS). 


(. vA C5: Connect a .02 w~F ceramic capacitor from 
terminal strip BE lug 6 (NS) to solder lug BF 
(S-3). 


Refer to Part B of the Pictorial for the next eight steps. 


wi Prepare a 10” orange wireand a 17” yellow wire. 


wh Connect one end of the 10” orange wire to ter- 
minal strip BE lug 6 (NS). 


f 
(sf Connect one end of the 17” yellow wire to ter- 
minal strip BE lug 2 (S-2). 


( Pass the free ends of the yellow and the orange 
wires down through grommet T. To temporar- 
ily secure the ends of these wires, they can be 
passed up through some other hole in the chas- 
sis. The free ends will be connected later. 


Oo “%w %&% % 1 (INCHES) 2 3 
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(4 R22: Connect a 2200 0 (red-red-red) resistor 


between terminal sirip BE lugs 3 (NS) and 5 


(S-2). 


a R11: Connect a 27 kO (re 
tor between terminal st 


(S-3). 


RE higc2 (NS 
DL 1Ugs 9 UNS 


( A D18: Connect the cathode lead (banded end) ofa 


1N458 diode (#56-24) to terminal strip BE lug 3 


(NS) and connect the anode lead to lug 4 (S-3). 


a C48: Connect a 15 pF ceramic capacitor be- 
tween terminal strip BE lugs 3 (S-5} and 1 (NS). 
o . A J 
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Refer to Pictorial 4-3 (Illustration Booklet, Page 5) for 
the following steps. 


(4 Refer to Detail 4-3A and mount the RF shield 
L (#206-493) on the top of the chassis. At BG, BH, 
ma BJ, and BK, use 6-32 x 3/8” screws. Ait #B, usea 

6-32 x 3/8” screw with a 3-lug terminal strip, 
R two #6 lockwashers, and a 6-32 x 5/16” tapped 


metal spacer as shown. NOTE: Use Pliers on the 


6-32 x 3/8" spacer to be sure it is tightened securely. 
FLAT HEAD 
SCREW L 
( Y Refer to Detail 4-3B and mount the brass spring 
(#258-115) at CD and CE on the RF shield. Use 
| we 6-32 x 3/8" flat head hardware with a #6 solder 
a INSIDE OF lug at CE. When the hardware is tightened, the 
6-32 NUT OX RF SHIELD ate OW tet tha annar 
R) oe ll end of the brass suip Wil Contact the upper lip 
wf #6 SOLDER LUG of the RF shield. 
Detail 4-3B 
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Detail 4-3C Sev [WASHER 


SILICONE GREASE 
BOTH SIDES 


(-)“ZD1: Refer to Detail 4-3C and install the 
~ 1N3996A diode (#56-82) at CW on the outside 
of the RF shield with the mounting stud and nut 
on the same side of the shield as the brass 
spring, as shown in the Pictorial. Use the 
hardware supplied with the diode. Coat both 
sides of each mica washer with silicone grease 
before you install it. Make sure the nylon bush- 
ing is centered in the hole and that the solder 
lug points downward. Tighten the nut firmly, 
but do not overtighten. 


( vi Bend the end of the diode solder lug up away 
from the chassis at an angle of approximately 45 
degrees. 


( v, If you have an ohmmeter, measure the resis- 
tance from diode ZD1 anode terminal to chassis 
‘Sround and make sure the diode is not shorted. 


A Prepare two 3” lengths of medium black 
stranded wire. Refer to Pictorial 4-3 and con- 
nect one end of one wire to the diode solder lug 
at CW (S-i). Connect one end of the other 3” 
wire to the anode terminal on diode ZD1 (S-1). 
The oiher ends of these wires will be connected 
later. 
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Detail 4-3D 


(¥) (56: Refer to Detail 4-3D and cut one lead of a 
500 pF mica capacitor (may be marked ‘‘.0005’’) 
to a length of 3/8”. Connect this lead to the 
solder lug at CE (S-1). The other lead will be 
connected later. 
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(A C6: Refer to Detail 


ceramic canacitor (#2 oe 1 


GOlGi Caveat 


side of the RF shield (t 
marked 1000 7 a a 1/4" flat head 
screw with a ockw 
capacitor a 


3S 


g other terminal of 
6-32 X 3/16” screw. Posi- 
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Detail 4-4A 
Refer to Pictorial 4-4 for the following steps. For clar- A Make sure none of the parts on terminal strip BE 
ity, only the coil shield/filter assembly is shown contact any part on switch CZ 
ft 
‘ : J) Install a #6 sheet metal screw and a #6 solder 
(J Start the ends of the two coaxial cables coming (") ho ee oe ae oe ee sacs on 
from water A of switch CZ, and from the filter 246 Ge, ANY Ue PUoLUUH UL UG SO1GEr 108 
assembly down through grommet T, and lower we 
A ae ‘ (~} Install a #6 x 3/8” sheet metal screw at CG 


the input coil shield/filter assembly down onto 
the chassis. Pull the two coaxial cables through 
the grommet as you lower the assembly. 


(W“) From the bottom of the chassis, install a #6 
sheet metal screw and a #6 solder lug at CH in 
the coil shield/filter assembly. 


ih From the bottom of the chassis, install a #6 
sheet metal screw at CJ in the coil shield/filter 
assembly. 


Q 


a as ee « ee 7 
S vA WY % 1 UINCHES) < 


© © 
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sleeving in th 


(Ff Refer to Detail 4-4A and connect the free lead of 


the .001 pF ceramic capacitor coming from lug 


1 of the switch wafer to terminal strip BE lug 1 
{S-3), Use 3/4” of sleeving on this lead 


qr. VSt o} UViesg Vas tus 200d, 
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Detail 4-5A 


Refer to Pictorial 4-5 (Illustration Booklet, Page 6) for 
the following steps. 


A Refer to Detail 4-5A and connect the free end of 
the 500 pF mica capacitor at CE torotary switch 
CZ, wafer B lug 12 (S-3). Be sure the capacitor 
lead is soldered to both lugs. 


Refer to Detail 4-5B for the next two steps. 


iS Install two 7/8” tapped spacers on the 80/20 
plate coil (#40-1666) assembly. Use 6-32 x 1/4” 
screws. Check to make sure the spacers do not 
touch the coil windings. 


wal L5: Mount the plate coil assembly at CB and CC 


on the inside of the RF shield. Re sure to pasi- 
tion the coil so the taps are on the side toward 
the brass spring, and so the winding with the 


6-32 x 3/8" 
FLAT HEAD 
SCREW 


larger number of turns is toward spacer CC. Use 
#6 lockwashers and 6-32 x 3/8” flat head 
Screws. 


(< Refer to Detail 4-5C and install a ceramic feed- 
through insulator (#71-2) at CK. In addition to 
the parts in the plastic bag, use a 7/8” tapped 
spacer, two #6 solder lugs, and a 6-32 x 1/4” 
screw. Before the spacer is screwed onto the 
threaded stud running through the insulator, 
hoid the brass spring down so it will bear 
against the under side of the installed spacer as 
shown in the Pictorial. Discard the unused nuts. 
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Detail 4-5C 


Ge gurasrHxkir’ 


NOTE: In the following steps, wires will be connected 
between switch CZ wafer B and the taps on the plate 
coil. Each wire should be fitted before it is soldered in 
vlace, The end of each wire going through the switch 


prev. 4440 Clie Vl Caius ALG Ova titi Vu as io OV AL 


liga must first be flattened as shown in the inset 
drawing of Detail 4-5F (Illustration Booklet, Page 8). 


A 


DO NOT use the swith lugs to hold one end of the 


wire when forming it, as the switch lugs and the 


aro 410 POPs tle WWAtRes SUBS ALI We 


ceramic switch wafer can be damaged. 


When soldering wires to the switch, make sure the 
wire is soldered to both switch lugs. After you fit the 


WUE Hen tu yu fit ts 


wires, cut off any excess wire lengths. 


Refer to Detail 4-5D for the switch lug numbering 
system. The Detail shows the switch rotor as it was 


positioned when the shaft was installed (viewed from 
the rear). 


LUG POSITION 1 


b 2 © 
RS” 


Detail 4-5D 


Refer to Detail 4-5E (Illustration Booklet, Page 6) and 
connect medium bare wires from rotary switch CZ 
wafer B to the taps on the plate coil as follows. Be sure 
to connect to both lugs at each switch position. 


Wire Switch Coil 
Length Lug No. Tap 
/ 
(~) 1-1/2” 6 (S-3) 4 (S-1) 


(4 Refer to Detail 4-5F and bend the 4” length of 


cteatinn 


th ith 
Use the WiuSiTation as a 


are ASA. Aan 


large pare wire. 
template to form the wire. Then compress the 


hanke nn tha short and to ft tha wirain the nevt 


step. 


Om % % 1 


/, (INCHES) 2 3 


1/8 | 3/8 | 8/8, 7/8 | I | I j | J | j l i j 
13 14 18 16 Ww 


Oo 5 1 (cm) 2 3 4 5 6 7 6 
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BARE WIRE 


PO Y Detail 4-5F 


4" LARGE | 


( A Refer to Detail 4-5G and hook the short end of 


the bare wire around the switch wire at lug 4 of 
the 80/20 plate coil. Position the wire as shown. 
Then crimp but do not solder the hook to the 


wire. 
Wire Switch Coil 
Length Lug No. Tap 
wf 2-1/2” 5 (S-3) 3 (S-1) 
re 3” 4 (S-3) 2 (S-1) 
(YY 3-1/2” 3 (S-3) 1 (NS)* 


NA i | 


_— 


SWITCH 


HOOK AND CRIMP 


6 7 
! 
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Detail 4-5H 
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Detail 4-5] 


Refer to Detail 4-5H Part 1 for the following numbered 
steps. 


( A 1. Close the end of the spade lug with a pair of 
pliers as shown in inset drawing #1. 


( 2. Loosen the 10-32 nut on the Load capacitor 
(#26-145) at screw DP. Position the spade lug 
as shown and mount the lug on the screw. 
Retighten the nut. 


eA 3. Refer to inset drawing #2 and bend the spade 
lug over the edge of the capacitor 90° as 
shown. 


nv 4. Mount the prepared Load capacitor on the 
chassis. Use 6-32 x 1/2” hardware and a rec- 
tangular spacer at BB. Use 6-32 x 1/2” 


Pent Paes eet eae - fa se # 1 
hardware and a 3/4” flat washer at G. 


res | 


eee 
[\" 
ya’ \e OAK fh 
\w|° \ Le yo : 
oa ie | As ‘ Sa 


G 


A Refer to Detail 4-5H Part 2 and hook the remain- 
ing end of the 4” large bare wire around the 
spade lug on the Load capacitor at DP. Crimp 
and solder both connections. Make sure the 
wire is positioned away from the capacitor body 
and any adjacent wiring. 


(4 Refer to Detail 4-5J and mount the Tune 
capacitor (#26-164) at front and rear holes BA. 
Use two 6-32 x 1/2" screws, two 3/4” flat 
washers, a #6 solder lug, a #6 lockwasher, and 
two 6-32 nuts as shown. 


(4 Refer to Detail 4-5K and use the following pro- 
cedure to install the plate coil bracket (#204- 
2102) on the rear of Tune capacitor BA: 


1. Temporarily remove the nuts from the top 
studs on the back of the capacitor. 


2. Slide the plate coil bracket onto the studs. 
‘Be sure to position the bracket with holeDA 
as shown. 


3. Replace the nuts on the top capacitor studs 
to secure the bracket. 
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Detail 4-5M 
Ha Refer to Detail 4-5L and mount a 6-32 x 1-1/2” 
tapped metal spacer at plate coil bracket hole 
DA. Use a 6-32 x 1/4” screw and a #6 
lockwasher 
NOTE: In the following steps it may be necessary to 
slightly stretch the plate coil before you install it. 
Refer to Detail 4-5L for the following steps 
ay T.4: Place the onen end of the nlate coil (#40- 
{\A L4: Place the open end of the plate coil (#40 
1950) tubing over the wire projecting from 
80/20 plate coil lug 1. Form the solder lug sothe 
coil tubing will butt snugly against it. 
( 74 Connect the tab on the coil to spacer DA with a 
8-32 x 1/4" screw and a #6 lockwa her. 
{. y ce the coil tubing and the wire lead from 
\ 
the switch wafer to 80/20 plate coil lug 1. Make 
sure ie end of the tubing is against the solder 
lug and that this connection is well soldered 


Refer to Detail 4-5M for the following steps. 


( A Install a #6 solder lug on the raised side of a 
.001 wF (1000 PF) ceramic capacitor (#21-165). 
Use a 6-32 X 3/16” screw. 


o 4% 1 3 1 (INCHES) 2 3 


Refer 
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SCRE 


C90: Maint thie ranaritar at nlate coil hrackeat 
Udy. IVAUULLE LIS LaPauilul at pidle GY1L VLGUNUL 
hole DB. Use a 6-32 X 3/16” screw and a #6 
larkeraahar Dafnrsn tightanina tha errauw nneai_ 
10CKWaSnNEr. peiore LIB IILOLIIIIB LO OLLUW, pruol 
tion the solder lug as shown 


RFC1: Refer to Detail 4-5N and mount an RF 


hoke (dtarcie1) Dr shield 


“a3 at CA tha Use a 
(r*turudry at wii on tne RE Snieid. ou 


2) 
= 


1-3/8” spacer (8-32), a 1/2” flat washer, a #6 fiber 
flat washer and § 29 x on flat hand crraw Do 
ry Ma U-oa “~ SAGE BRUTE OULY VV. 


not overtighten the screw as the threads i in the 


on 


£0395 


ceramic choke form can be damaged. Positi 
ceramic choke torm can De damage osifi 


the choke so solder lug DC points toward spacer 
DD. 


to Pictorial 4-5 for the next two steps. 


Connect a 1-1/2" medium bare wire from 
capacitor solder lug CM (S-1) toRFC1 solder lug 
DC (NS). 


RFC2: Cut each lead of RF choke (#45-6) to a 
length of 3/8”. Connect one lead to choke lug DC 
(S-2) and the other lead to solder lug on spacer 
‘DD (S-1). 


4 5 
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Detail 4-6A 


Refer to Pictorial 4-6 (Illustration Booklet, Page 7) for 
the following steps. 


iS) Refer to Detail 4-6A and cut a 1/2” x 1-3/4” 


i?) 


°o 


Ya 


lave, 3/e, se, 778] | 


notch out one corner of the 4-1/2" x 6” paper 
insulator as shown. Make sure the 1-3/4" side of 
the notch is along the 6” side of the paper in- 
sulator. 


Remove the paper backing from the paper in- 
sulator; then position the paper insulator with 
the 6” side vertical and with the adhesive side 
against the RF shield. Make sure the insulator 
clears the zener diode and the sheet metal screw 
at CG. Rub the paper firmly into place. 
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1 (cM) 2 3 4 Ss 6 7 6 
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(A T2: Refer to Detail 4-6B 
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Detail 4-6B 


a v¥ 
voltage transformer (#54-238) on the top o the 
chassis. As you position the transformer, push 
the two large green leads and the green-yellow 
lead down through grommet AH. Push the 
other leads through grommet AK. Use 8-32 x 
3/8” hardware at AJ, BL, BN, and BP. Position 
the transformer toward the front of the chassis 
as far as tighten the 
hardware. 


(4 Temporarily remove the control nut and the 


control flat washer from rotary switch CZ (De- 


tail 4-6A). 
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Detail 4-6C (~7 Refer to the inset drawing and check the metal 
rotor of switch wafer B. Make sure the rotor 
- edge does not rest too close to lug 5 or arcing 
oh Refer to Detail 4-6C and mount the front panel will occur between the rotor and lug. If the rotor 
assembly on the front of the chassis. Push the edge is too close to lug 5, carefully twist the 
twisted front panel wires (two brown and one switch spacers until the rotor is spaced cor- 
green) down through grommet AL. Use 6-32 x rectly and then tighten the front panel nut se- 

3/8" phillips head hardware at EH and E). _ curely. 

/ 

( I Replace the control flat washer and the control A Adjust the position of the low voltage trans- 
nut on switch CZ. Rotate switch shaft CZ fully former to insure at least 1/16” clearance be- 
counterclockwise. Make the nut just snug tween the transformer end bell and any connec- 


against the front panel. tions to the lugs of front panel switch EU. 
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Detail 4-6D 
(~) Refer to Detail 4-6D and install the left side hardware at EF. Use #6 x 3/8” sheet metal 
panel (#203-646). Use 6-32 x 3/8” phillips screws at EJ, EK, EL, EN, EP, and ER 
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Detail 4-GE 


Refer to Detail 4-6E for the next five steps. 


CAUTION: Perform the next two steps carefully to 
le 


avoid pulling the leads out of the motor winding. 
pullin g the leads out o g 


. Carefully remove the mounting hardware 
from one side of the motor as shown. Discard 


the screw and the lockwasher. 
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Detail 4-6G 


4. Refer to Detail 4-6F and, from the shaft side of 


the motor, insert a 6-32 = 9/16” black screw 


through the mounting hole. Then secure the 
screw with a #6 lockwasher and the nut vou 


atiid sVLAWSSli0l Siti aS sit Youu 


removed in Step 3. 


. Inthe same manner, modify the hardware on 
the other side of the motor. Be sure to install 


the new screw from the shaft side of the 
motor. 


1 the rear pan own in Detail 4-6G. 
ocate hole FJ. This hole is 4” down from 
e of the panel and 9” in from theright 


osition the rear panel as st 


Refer again to Detail 4-6G and mount the fan 
motor on the rear panel at holes FJ and FK. Use 
two 7/16” spacers, two #6 lockwashers, and two 


. 6-32 nuts as shown. NOTE: When you have the 


motor mounted correctly, the sides of the motor 
frame will be parallel to the edges of the panel. 
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Detail 4-6H 


Refer to Detail 4-6H and install the fan blade 
assembly (#266-296) on the fan motor shaft. 
Position the fan motor and the blade assembly 
as shown, and apply firm downward pressure 
with both thumbs on the fan blade hub. A slight 
rocking motion will help. Push the fan blades 
onto the motor shaft until there is 1/16” to 1/32” 
clearance between the fan blade hub and the 
motor frame. 
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(-J Refer to Detail 4-6J and mount the rear panel to 
the chassis rear apron at FC and FD, and to the 
left side panel at FB. Use 6-32 x 3/8” hardware. 


( SY Rotate the fan blades to make sure they do not 
hit anything. Reposition the motor mounting as 


necessary. 
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Refer to Pictorial 4-7 (Illustration Booklet, Page 7) for 
the foliowing sieps. 
(~j Refer to Detail 4-7A and mount the circuit board 
assembly on the capacitor bank bracket. Use 
6-32 x 1/4” screws, 6-32 x 3/4” tapped metal 
spacers, 6-32 x 3/4” tapped phenolic spacers, 
6-32 3/8" flat head screws, and #6 
lockwashers. Note that the diodes, and the 
enarere alo 


ic Spacers, aré a10n 
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ann 
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cro. 


the circuit board. 
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Refer to Detail 4-7B and mount the capacitor 
of holes BR, BS, BT, and BU. Use #6 
lockwashers and 6-32 nuts only pade bolts 


BR, BS, and BU. Leave the nuts flush with the 
ends of the spade bolts. 


ons 


Mount a 5-lug terminal strip (#431-42) on 
spade bolt BT. Use two #6 lockwashers and a 
6-32 nut. Leave the face of the nut flush with the 
end of the spade bolt. 
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Detail 4-7C 


Detail 4-7D 


Refer to Detail 4-7C for the steps covering the 
capacitor bank assembly, capacitors C10 through 


Pers Valin 


NOTE: The 200 pF electroltyic capacitors supplied 
with your kit may have the terminal tabs on either 
side of the mounting rivet. 


() Part A: Assembie four capacitor sections, each 
composed of two capacitor mounting insulators 
(#75-125) and two 200 wf electrolytic 
capacitors (#25-224). 

(¥ Part B: Stack three capacitor sections in the 
capacitor bank bracket. Then lift up the t 

section to the top of the bracket. 


( +1 Part C: Insert the fourth capacitor section into 


ey t : 


the vacated space in the bracket. 


ies) 
ia 
cr 
is 
® 
©) 
ie 

us) 
o> 
i?) 
s 


at : 1s 
(4 PartD: Ali 


rho od Ud ™ 

& me + 

PSU woe 

5 ors 

3° 3 

o wm cL © 
Saa® 

aFee 8 
Bn BO 

Ss 0) D Lo] 

s+ fr O 

DM ne D 

is) 4 

— > 

a “<j 

afk 

uo) as 

~ 

a) 

i=) 

aq 

ow 


a 
pa 
oO 
—- 
@® 
fa 
8 
i=) 
i) 
= 
w 
g. 

uo) 
3 
° 
c 
i=} 
co. 
i=) 

ies] 
(=) 
° 


cS Refer to Detail 4-7D and cut four pieces of 


. * " 1 
medium bare wire 1-5/8” long and one piece 


( ) Cut four pieces of smal] black sleeving 3/4” long 
in wiring the capacitor bank. 


Gegueatuxit: 


NOTE: When you connect resistors in the following 
steps, align them as shown in the Pictorial. Space the 
resistors 1/2” from the capacitors as shown in the inset 
drawing. After fitting and soldering the resistors, cut 
off and discard any excess lead lengths. No resistor 
should be closer than 1/4” to any metallic object to 
which it is not intentionally connected. 


( vA R18: Refer to the Pictorial 4-7 and place one of 
the 3/4” lengths of sleeving on one lead of a 30 
kO resistor. Connect this lead to the positive (+ 
or red dot) lug of capacitor C17 (NS). Pass the 
other resistor lead through the positive lug of 
capacitor C16 (S-2) to the negative lug of 
capacitor C15 (NS). 


a R14: Place one of the 3/4” lengths of sleeving on 
one lead of a 30 kf) resistor and connect this 
lead to the positive lug of capacitor C13 (NS). 
Pass the other lead through the positive lug of 
capacitor Ci2 (S-2) to the negative lug of 
capacitor Cii (NS). 


Pass ihe straight end of one of the 1-5/8" bare 
wires through the negative lug of capacitor C16 
(NS). Place the bent end of the wire into the 
positive lug of capacitor C17 (S-2). 


Connect the black hookup eds coming from 


aAat Ms. 2h 


aime L 
circuit board hole D lO lil 


capacitor C17 (NS). 


negative lug of 


R19: Connect a 30 kf resistor from the negative 
lug of capacitor C17 (S-2) to the negative lug of 
capacitor C16 (S-2). 


Connect the bent end o 


wires to the negative ne 


and the straight en 
capacitor C15 (NS). 


R17: Place a 3/4” length of sleeving on one lead 
of a 30 kO resistor and connect this lead to the 
negative lug of capacitor C14 (S-2}. Connect the 


other lead to the negative lug of capacitor C15 
(S-2). 


Oo 1 4 3 1 (INCHES) 2 3 


O S 1 (cM) 2 3 4 8B 8 7 8 


(J Place the bent end of a 1-5/8” bare wire in the 
positive lug of capacitor C13 (S-2), and the 
straight end in the negative lug of capacitor C12 
(NS). 


R15: Connect a 30 kN resistor trom the negative 
lug of capacitor C13 (NS) to the negative lug of 
capacitor C12 (S-2). 


’ Place the bent end of a 1-5/8” bare wire in the 
negative lug of capacitor C10 (NS) and the 
straight end in the positive lead of capacitor 
C11 (NS). 


- R13: Place a 3/4” length of sleeving on one lead 
of a 30 kM resistor and connect this lead to the 
negative lug of capacitor C10 (S-2) Connect the 
other lead to the negative tug of capacitor Cii 
(S-2). 


; Connect the blue wire from hole H of the circuit 


board to the positive lug of capacitor CiO (NS). 
Riz: Connect one lead of a 30 kf? resistor to the 
positive lug of capacitor C10 (S-2). Connect the 
other lead to the positive lug of capacitor C11 
(S-2). 


R16: Connect one lead of a 30 kN resistor to the 
positive lug of capacitor Ci4 (NS}. Connect the 
other lead to the positive lug of capacitor C15 


(Ql 
{Oray. 


Connect the bent end of the 1-3/8” length of bare 
wire to the positive lug of capacitor C14 (NS) 


and the straight end to the negative lug of 
capacitor C13 (S-2). 


( LA 


Carefully compare your work in the foregoing 
steps to the Pictorial (and the Details) for wiring 
errors and for proper capacitor polarity. Incor- 
rect connections in this high-voltage circuit 
area can cause serious damage. 


C4) 


4 5 6 LT 


WM ve 
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Detail 4-8A 


Refer to Pictorial 4-8 for the following steps. 


{ / C7: Pass one lead of a .001 pF, 6 kV, capacitor 
through solder lug CF (S-2) to hole K in the 
circuit board (S-1). Connect the other lead of 
this capacitor to solder lug CK (NS). 


Refer to the inset drawing of Pictorial 4-8 and Detail 
4-8A for the next two steps. 


i Connect the black cathode wire, coming from 
the solder lug of diode ZD1, to the foil side of 
the circuit board (S-1). Detail 4-8A shows the 
foil pattern. 
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( ) Connect the black anode wire, from diode ZD1 
to the foil side of the circuit board (S-1). Refer to 
Detail 4-8A for the foil configuration. 


Connect the wires coming from the component side of 
the circuit board as follows: 


Wire From Connect to 


Color Hole 
(Y HVYBlue J 
(4 Yellow F 
(a Orange G 
(ry Black Cc 


(J Red A 


Solder lug CK (S-2). 
Lug 3 of meter switch (S-1). 
Lug 1 of meter switch (S-1). 
Lug 2 of plate meter (S-2). 
Lug 1 of plate meter (S-2). 
( J Insert the black stranded wire coming from hole 
E in the circuit board down through grommet 
AL. 
( ¥ Peel off the backing paper from the red 
“DANGER HIGH VOLTAGE” label and press it 


into place on the top of the capacitor bank 
bracket. 
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Refer to Pictorial 4-9 and 
coming through the fiseais at ‘AH and AK to the 
indicated lengths. Be sure you have selected the 
proper location before you cut. Measure the length of 


each lead from the chassis. 


SBUil 1CGU 220882 ils Vile 


tos At grommet AH, cut the transformer leads as 


follows: 
One large green 6-1/2” 
Green-Yellow 6-1/2” 
Other large green 5-3/4" 


(A At grommet AK, cut the transformer leads as 


follows: 

Black-Green DO NOT cut 
One red 4" 

Other red 3-1/2" 
Black-Red 3-3/4" 
Black-Yellow 3-3/4" 
Black 3" 

Oo “%n%% 1 (INCHES) 2 3 


1/8, 3/8) 5/8, 7/8 


Oo § 1° (CM) 2 3 4 8 6 7 8 
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Detail 4-9B 


NOTE: When you remove insulation from trans- 
former leads in the following steps, grasp the wires 
where they emerge from the chassis so no strain will 
be placed on the connections at the transformer end of 
the leads. 


(J Remove 1/4” of insulation from the cut ends of 
the two heavy green leads coming from AH. 
Melt a small amount of solder on the bared wire 
ends. 


(-) Remove 1/4” of insulation from the end of each 
remaining transformer lead coming from AH 
and AK. Twist the fine wire strands together 
and melt asmall amount of solder on each bared 
end. 


( L} Refer to Detail 4-9A and form a #10 double lug 
(#259-25) as shown. 


(- Refer to Detail 4-9B and screw a 6-32 x 3/4” 
tapped phenolic spacer onto screw AW. Then 
_ install the formed lug on the inner end of the 
phenolic spacer with a 6-32 x 1/4” screw. Posi- 

tion the lug as shown. 


10 al 12 13 14 6 16 17? 


NOTE: Before you start the wiring in the following 
steps, look ahead to the under-chassis photograph on 
Page 93. Observe how wires are routed down the 
center of the chassis and are then bound together by 
ties to form a cable. As an aid in forming a neat cable, 
you can mark the main wiring guide lines on the 
underside of the chassis with a magic marker or china 
marking pencil. Then follow these guide lines when 
routing the individual wires. 


Refer to Pictorial 4-10 (Illustration Booklet, Page 8) for 
the following steps. 


(*“) Route the twisted green and brown wires from 
grommet AL between grommet AH and grom- 
met AK. Refer to Detail 4-10A and connect one 
of the brown wires to lug 1 (NS) and the other 
brown wire to lug 3 (NS) of terminal strip P. 


Detail 4-10A 


(4 C22: Connect a .02 «F ceramic capacitor be- 
tween terminal strip P lugs 1 (NS) and 2 (NS). 


(-) C23: Connect a .02 «F ceramic capacitor be- 
tween terminal strip P lugs 3 (NS) and 2 (S-2) of 
terminal sirip P. 


( 4 Connect the green wire from grommet AL to 
terminal strip B lug 1 (NS). 


Connect the transformer leads from grommet AK as 
follows: 


Lead Connect to 
(~} 4” Red Terminal strip BT, lug 3 (NS). 
4 . 3-1/2" Red Terminal strip BT, lug 4 (NS) 
(~) Black-green Terminal strip AE, lug 3 (NS). 
oO %%e% 1 (INCHES) 2 3 
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Detail 4-10B 


(A Prepare the following large stranded wires: 
13-1/2" black 
7" white 


( A Refer to Detail 4-10B and install male connector 
pins (#432-862) on one end of each of the pre- 
pared wires. 


NOTE: When you insert the male connector pins into 
the holes of socket Y, in the following steps, be sure to 
insert the pins into the correct holes. These pins are 
almost impossible to remove once they lock into 
place. 


(4 Push the male connector pin on the end of the 
13-1/2" black wire into socket Y hole 1 until it 
locks in place. Connect the free end of this wire 
to double solder lug AW (NS). Make a secure 
mechanical connection as shown in inset draw- 
ing #1 on the Pictorial. 


( 4 Push the male connector pin on the end of the 7” 
white wire into socket Y hole 4 until it locks in 
place. Connect the free end of this wire to ter- 
minal strip AE lug 3 (S-2). Make a secure 
mechanical connection. 

A, Prepare the following large stranded wires: 

13-1/2" red 14" white 

13-1/2” black 15” red 

(~¥ Install male connector pins (#432-862) on one 


end of each of the prepared wires. Use the same 
procedure as before. 
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( } Refer to Detail 4-10C and prepare the free ends 
of the four wires as follows: 


1. Cut four 1" lengths of large black (heat 
shrinkable) sleeving. Place a length of sleev- 
ing on each wire. 


2. Crimp and solder a connector tab (#432- 
137) onto the free end of each wire as shown 
in Part A. 


3. Slide the sleeving down until it is onto the 
top of the connector. With a match or other 
heat source, shrink the sleeving onto each 
connector as shown in Part B. 


NOTE: When you connect each of the four prepared 
wires, in the the following steps, first push the male 
connector pin on the wire into the indicated hole of 
socket Y {until it locks in place). Then push the con- 
nector tab on the other end of the wire onto the indi- 
cated lug of switch AN. 


Connect the four prepared wires as follows: 


( ) 13-1/2” red from socket Y hole 2 to switch AN 
lug 1. 


( ) 13-1/2” black from socket Y hole 5 to switch AN 
lug 2. 
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( ) 14" white from socket Y hole 3 to switch AN lug 
5. 


( ) 15”red from socket Y hole 6 to switch AN lug 6. 
( } Preparea 2” length of black hookup (solid) wire. 


( ) Connect the 2” black wire between terminal 
strip BT lugs 3 (S-2) and 1 (NS). 


( } Connect the yellow hookup wire coming from 
grommet T to phono socket U lug 1 (NS). 


( } Connect the orange wire coming from grommet 
T to terminal strip BT lug 2 (NS). 


Refer to Detail 4-10C for the next three steps. 
( } Preparea 4” length of large black stranded wire. 


( ) Install one of the connector tabs onto one end of 
the 4” large black stranded wire (S-1). 


( ) Cut a 1” piece of large black heat-shrinkable 
sleeving. Shrink the sleeving over the end of the 
connector on the 4” wire. 


Refer to Pictorial 4-10 (Illustration Booklet, Page 8) for 
the following steps. 


( )} Push the connector tab from the preceding step 
onto switch Z lug 3. Connect the other end of 
this wire to double lug AW (NS). 


( } Connect the black lead coming from grommet 
AK to double lug AW ~ee Make a secure 


mechanical connecti 
{ } Locate the shielded cable coming from grom- 
met T, the end of which is prepared as shown in 
Detail 4-10D. Connect the center conductor of 
this coaxial cable to terminal strip AG lug 1 


(NIG) Cpnnence: a a as a 
i UN]. Connect the shield lead to lug 2 (S-1}. 


NOTE: Be sure this is the cable coming from 
filter FL1. 


SHIELDED CABLE 
FROM "T" 
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Refer to Detail 4-10E for the next six steps. 


( ) 1. Refer to Part A of the Detail and prepare a 
13-1/2” length of RG-8/U coaxial cable as 
shown. Tin the exposed braid at each end, 
being careful not to meit the inner insulation. 


. Locate two cable clamps (#207-8). Refer to 
Part B of the Detail and on the inside and on 
top of the curved’ portion of each clamp, 
thoroughly sand each clamp to remove the 
outer coating. Apply a good coating of solder 
to both the inside and outside of the sanded 


clamp (only the curved portion). 


Slightly squeeze the curved portion of both 
clamps to form a symmetrical half-circle. 


( ) 3. 


NOTE: Carefully study Part C of Detail 4-10E and note 
the position of the clamps at end A and at end B of the 


o “uw wm % 1 (INCHES) 2 3 
1/8, 3/8; $/8, 7/8 
Oo 5 1 (CM) 2 3 4 5 8 7 8 9 


cable. When you install the clamps, both of them must 
fit over the tinned cable braid, and the flat on each of 
them must be flat against the top of your work surface. 


( ) 4. Install and solder a cable clamp onto end A of 
the 13-1/2" shielded cable exactly as shownin 
Part C of the Detail. 


. Similarly, install and solder the other cable 
clamp on end B of the cable. 


. Refer to Part D of Detail 4-10E and form the 
inner lead at end A of the shielded cable as 
shown. 


Refer to Detail 4-10F for the next two steps. 


( ) At end A of the RG-8/U coaxial cable, connect 


the inner lead to relay Ki lug 8 (S-1). 


© 6-32 NUT 
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Detail 4-10F 


(_) Securethe cable clampat cable end A to the end 
of the screw at G with a #6 lockwasher and a 
6-32 nut. 


Refer to Detail 4-10G and, at cable end B, solder 
the inner lead to coaxial jack A (S- 1). Then 
secure the cable clamp to the top of the 5/16" 
tapped spacer at B with a #6 lockwasher and 


6-32 x 3/16" screw as shown. 


( ) 


Refer to Pictorial 4-11 (Illustration Booklet, Page 8) for 
the following steps. 


( ) Cut three 1” pieces of large black (heat- 
shrinkabie) sleeving. 


4 5 
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} Prepare the following lengths of large biack 
stranded wire: 


4-1/2" 
13-1/2” 
13-1/2” 


) Install a connector tab (#432-137) and a 1” 
sleeve on one end of each of the three wires. 


Shrink the sleeve onto the wires and connectors 
as in a previous step. 


) Push the tab on the 4-1/2” wire onto switch AN 
lug 4. 


) Push the connector tab on one of the 13-1/2” 
wires onto switch Z lug 1. 


) Pushtheconnector tab on the other 13-1/2” wire 
onto switch Z lug 2. 


) Prepare a 12-1/2” length of large black stranded 
wire. 


) Connect the free end of the black-yellow wire 
coming from grommet AK and one end of the 
42-1/2” wire prepared in the preceding step to 
one tab connector (S-2). Then push this connec- 
tor tab onto switch AN lug 3. 


oe ae 
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Connect the free end of the black-red lead com- 
ing from grommet AK and the free end of the 
black wire coming from lug 4 of switch AN to 
Duch thie tah anton 


Pus wo way Wily 


( ) 


ane tah cannactar (5.9) 
VHC tab VULLLIOCULUL jure sy. 


switch Z lug 4. 


The free ends of the “tabbed” wires prepared in the 
preceding steps will be connected later. 


( ) D116: Refer to the Detail 4-11A (Illustration 
Booklet, Page 8) and connect a 1N2071 diode 
(#57-27) between terminal strip BT lugs 4 (S-2) 
and 5 (NS). Be sure to position the banded end 
as shown in Pictorial 4-11. 


( ) R5:Connect a 27 kM (red-violet-orange) resistor 


between terminal strip BT lugs 1 (NS) and 2 


(NS). 
( ) Cut two 1/2” pieces of small black sleeving. 


( ) R4:Placea 1/2” piece of sleeving on each lead of 


99 1D frod 
#274) (redeviolétiordnge) resistor, Uhencons 


nect the resistor between terminal strip BT lugs 
2 (S-3} and 5 (NS). 


PLUS(+) 
ABR" 


Detail 4-11B 


( ) C4: Refer to Detail 4-11B and connect the posi- 
tive (+) lead of a 20 wF electrolytic capacitor to 
terminal strip BT lug 5 (NS). Connect the other 
lead to lug 1 (S-3). 


( ) Connect the black stranded wire coming from 


-grommet AL to relay Ki lug 6 (S-1). 
( ) Prepare a 2” and an 8-1/2” red wire. 


( ) Connect a 2” red wire between relay K1 lugs 3 
(NS) and 11 (S-1). 


( ) Connect an 8-1/2” length of red wire from ter- 
minal strip BT lug 5 (S-4) torelay K1 lug 3 (NS). 


nS a. | 


Detail 4-11C 


ol )} Refer to Detail 4-11C and form a 7/8" length of 
medium bare wire as shown. 


if )} Connect the bare wire between relay K1 lugs 1 
(S-1) and 2 (S-1). 
Refer to Pictorial 4-12 (Illustration Booklet, Page 9) for 


the following steps. 


(-A Connect the green-yellow transformer lead 
from grommet AH to relay K1 lug 9 (NS). 


«ed ) Prepare a 13” length of small blue wire. 


( Connect the 13” blue wire from relay K1 lug 10 
(S-1} to phono socket X lug 1 (NS). 


(iL) C52: Connect a .02 «~F ceramic capacitor from 
between phono socket X lugs 1 (S-2) and 2 (NS). 


(¥ C53: Connect a .02 «F ceramic capacitor from 


phono socket U lug 1 (S-2) to phono socket X 


lug 2 (S-2). 


Connect 115 pF mica capacitors (#20-124) to tube 
socket lugs as follows: 


Tube Socket Connect to 


and Lug 
(4 C26: Socket D, lug 4 (S-1) 
(4 C19: Socket D, lug 3 (S-1) 
(-/) C16: Socket D, lug 2 (NS) 
(A C28: Socket N, lug 3 (S-1) 
(/) C31: Socket N, lug 4 (NS) 


(A C27: Socket N, lug 2 (S-1) ‘Terminal strip P, 


eyelet of lug 2 (S-1). * 


*NOTE: Form the leads of C27 so the body of the 
capacitor is close to the under side of the chassis. 


Solder lug E (5-1). 

Solder lug C1 (NS). 
Solder lug C2 (S-1). 
Solder lug M2 (NS). 


Solder lug M1 (S-1). 


od) RFC4: Connect a 1 mH RF choke (#45-4) from 
tube socket D lug 2 (S-2) to solder lug C1 (S-2). 


RFC5: Connect a 1 mH RF choke (#45-4) from 
tube socket N lug 4 (S-2) to solder lug M2 (S-2). 


cA C54: Connect a .02 wF ceramic capacitor be- 
tween terminal strip B lug 1 (NS) and lug 2 (NS). 


(4 Connect one lead of a 1000 (brown-black-red) 
resistor between terminal strip B lugs 2 (S-2) 
and 3 (NS). 


A D17: Connect the banded lead of a 1N191 diode 
(#56-26, brown-white-brown) to terminal strip 
B lug 1 (S-3). Connect the other lead to lug 3 


(NS). 


( wi R24: Connect one lead of a 68 kM (blue-gray- 
orange) 1 watt resistor to terminal strip B lug 3 
(S-3). Hook the other lead of this resistor around 
coaxial connector A as shown in inset drawing 
1 of Pictorial 4-12 (S-1). 


(J Refer to Detail 4-12A and form a 3” length of 
medium bare wire as shown. The hook should 
be just large enough to fit around another piece 
of the same size of bare wire. 


Detail 4-12A 
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(J) Refer to Detail 4-12B and connect the hook on 
the end of the formed wire through hole S to 
switch CZ, wafer B lug 6 (S-4). Connect the 
other end of this wire to relay K1 lug 5 (S-1) as 
shown in the Pictorial. 


ecioeerenea 
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TAKING CARE NOT TO CUT THE OUTER SHIELD OF 
VERY THIN WIRES, REMOVE THE OUTER INSULATION, 


THE SHIELD AND BEND OVER AS SHOWN. PICK OUT 
THE INNER LEAD. 


Detail 4-12B 


REMOVE THE INNER INSULATION AND STRETCH QUT 
THE SHIELD. APPLY A SMALL AMOUNT OF SOLDER TO 


THE END OF THE SHIELD AND THE INNER LEAD. USE 
ONLY ENOUGH HEAT FOR THE SOLDER TO FLOW. 


4 


( oA RFCS: Refer to Detail 4-12C and connect one 
lead of a 1 mH RF choke (#45-4) to solder lug 


CH (S-1). Wind the other lead around the bare SOLDER 


wire coming from relay K1 lug 5 (S-1). Position 
the choke parallel to the chassis with a clear- 


2 w 
ance of approximately 1/2”. 


Se Le Salis | 


a j Ee y ( 
PUSH BACK THE SHIELD. THEN MAKE AN OPENING IN 


Detail 4-12D 


Refer to Detail 4-12D for the next two steps. 


we Prepare an 11-1/2” length of RG-58A/U coaxial 
cable. Tin the shield braid on end B. Use a 
minimum amount of heat to avoid melting the 
inner insulation. 


(-’) Atend B of the 11-1/2” cable, connect the center 
conductor to relay K1 lug 7 (S-1). 


(4 Locate the remaining coaxial cable coming 


eh from grommet T. Connect the center conductor 
SOLDER of this cable to relay K1 lug 4 (S-1)}. Be sure this 
Detail 4-12C lead does not touch any other lug of the relay. 


NOTE: This is the cable coming from switch CZ, 
wafer A lug 7. 


oO “4% % 1 (NCHES) 2 3 4 5 6 7 
1/8, 3/81 5/8, 7/8 


oO 3 + (CM) 2 3 4 3 8 7 6 9 10 41 12 13 14 16 16 V7 


SOLDER 


Detail 4-12E 


Refer to Detail 4-12E and position the prepared 
shields of the coaxial cables connected in the 
two preceding steps, over long solder lug R. 
Bend the solder lug back over both shield braids 
and solder. Use a minimum, but adequate, 


amount of heat. 


oo 
4 
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Connect the center conductor at the free end of 
tha cnavxial cahle coming from relay K1 lug 7to 


the center conductor of coaxial jack L (S- -1). 
Connect the shield wires to phono socket U lug 


2 (S-1). 
Wal Cut two 1/4” pieces of small black sleeving. 


( JS) Cut both leads of a 100 kN resistor (brown- 
black-yellow) to 1/2”. 


(. { R27: Place a 1/4” sleeve on each resistor lead. 
Then connect the 100 kf resistor between relay 
K1 lugs 9 (S-2) and 3 (S-3) as shown in inset 
drawing 2 of the Pictorial. 


Refer to Pictorial 4-13 (Illustration Booklet, Page 9) for 
the following steps. 


aa 
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KNURLED NUT 


Refer to Detail 4-13A for the following three steps. 


( ) Remove a knurled nut from each of the two 
circuit breakers (#65-28). 


( 4) Position the face of each hexagonal nut 1/4” 
from the end of the mounting bushing. 


~~, 
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) CBi: Mounia circuit breaker on the chassis rear 
apron at AB. Use the knurled nut provided: 
NOTE: For convenience in wiring, position the 
solder lugs to provide the maximum distance 
between the chassis and the lugs. 

(¢ } CB2: In the same manner, mount the other cir- 


cuit breaker at AA. 


NOTE: In the following steps, you will connect the 
fan motor. Be careful not to tear the motor leads out of 
their plastic frame. 


(-} Route one of the fan motor leads to terminal 
ett VIN ae Aa ha nranared leaadtn 


strip Abas shown. Connect the préeparec 1€aa to 


lug 2 of terminal strip AE (NS). 


(- ) Locate the remaining medium black stranded 
alan ff 


wire. Cut the wire to 6-1/2” and remove 1/4” of 
insulation from one end of the wire. 


Twist together (clockwise) the bare end of the 
black wire and the bare end of the fan motor 
lead. Then twist the wire nut clockwise onto the 
wire ends until it is tight. Make sure there are no 
bare wires exposed around the wire nut. 


FAN MOTOR 
LEAD 


BLACK 
WIRE 


(--) Refer to Pictorial 4-13 and route the black wire 
to lug AW. Then cut the wire to the proper 
length. Prepare the wire end and then connect it 
to double lug AW (S-4). 
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NOTE: Make secure mechanical connections in each 
wiring step on this page. 

Connect the wires from switches AN and Z as foliows. 
If necessary, wrap a wire securely around a lug. 


Wire Coming from Connect to 
—— jaiictacaie na 


(--) Lug 3, Lug 2, terminal 
switch AN strip AE (S-2). 

/) Lug 1, Lug 1, circuit 
switch Z breaker AB (S-1). 

(J) Lug 2, Lug 1, circuit 
switch Z breaker AA (S-1). 


| io 
(7) Prepare a 3-1/2” and a 4” large black stranded 
wire by cutting to length and removing 3/8” of Detail 4-13C 
insulation from each end of each wire. 


(~~ ) Refer to Detail 4-13C and place the strain relief 


. é ; gue on the line cord just beyond the split portion of 
strip AE lug 4 (S-1). Connect the other end of the cord, as shown. Use a pair of gas pliers to 


this wire to circuit breaker AB lug 2 (NS). Use compress the strain relief, and then insert it into 
the hole next to the circuit breaker body. hole AC from the outside of the chassis. 


(~.) Connect one end of the 3-1/2” wire to terminal 


ie ibe Se eer peeconued the’ ee con (A Connect the green line cord wire to solder lug 
terminal strip AE lug 1 (S-1) to circuit breaker AX (S-1). 


AA lug 2 (NS). 
as sea Pratl at fo a8 : meee (~J Connect one line cord lead to lug 2 of circuit 
(-) Reler to Detail 4-13B and prepare the end of the breaker AB (NS). 
line cord as shown. Remove 3/8" of insulation 


from the end of each of the three leads. Meit a CS Connect the other line cord lead to lug 2 of 
small amount of solder on the end of each. circuit breaker AA (NS). 


(~f C1: Connect a .005 wF (#21-72) ceramic 
capacitor from the solder lug at AE (NS) to cir- 
cuit breaker AB lug 2 (S-3). 


(~} C2: Connect a .005 ywF (#21-72) ceramic 
capacitor from the solder lug at AE (S-2) to 
circuit breaker AA lug 2 (S-3). 


IMPORTANT: Recheck all the wiring steps on this 
page; work each wire connection with pliers to be 
certain that all the wires and leads at each connection 
&- are firmly soldered. Reheat any doubtful connection 
3/8" and add a little more solder if necessary. 
CBH / ~~ Detail 4-13B 


3-1/8" 


Oo “NN % % 1 (INCHES) 2 3 4 5 6 7 
1/8, 3/8) 5/8, 7/8 


Oo §S 1 (cM) 2 3 4 5 6 7 8 ) 10 ah] 12 13 14 15 16 17 
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Detail 4-13D 
Refer to Detail 4-13D for the following steps. 


(/) Part A.Cuta 1-1/2” length of medium bare wire. 


( v) Part B. On each end of the bare wire, form a loop 
having an inside diameter of approximately 
1/8”. Adjust the size of the loops so they will just 
slide onto the tinned end of one of the large 
green transformer leads from hole AH. 


(J Part C. Bend the two wire loops up as shown. 
(~) Part D. Pass the formed wire through lug 1 of 
terminal strip P. 
(/ ) Form another bare wire in the same manner, 
except pass this wire through lug 3 of terminal 
strip P. 
— ee 
ee 
WIRE LOOP Keep THIS LooP 
FREE OF SOLDER 
GRN 
1 
],e/), 2 
o % 4 ¥% 1 (INCHES) 2 3 


% 
1/8, 3/8) 5/8, 7/8 


(v ) 
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Refer to Detail 4-13E and position the wire 
loops at lug 1 of the terminal strip so they point 
up away from the chassis. Then insert the end of 
the 6-1/2” green lead from hole AH all the way 
into the wire loop. Be careful to keep the two 
wire loops equally distant from the terminal 
strip solder lug. Then use pliers to compress the 
wire loop on the green wire. Solder the green 
lead to the wire loop and the wire loop to the 
solder lug, but be sure to keep the other wire 
loop free of solder. Also solder the lead from the 
.02 wF disc capacitor and the brown wire to lug 
1 at this time. 


Repeat the preceding step at lug 3 of terminal 
strip P for the 5-3/4” green lead. 


m= intent] A419 and Fane, tear 14/98 
INtCitl lO Litldll 4-108 gallu LUILIL LWU Irhic 
lengths of medium bare wire. Then, fit one wire 
fans lane 4 of tihn canbkat (CA) ta lig © nftuha 
ILULIL 1Us 2 UL LUDO OULATLLY [or riy WUluUug YUL Luv 


socket N (NS). 


Fit the other 1-1/2” wire from lug 5 of tube 
socket D (S-1) to lug 1 of tube socket N (NS). 


C21: Connect a .02 uF disc capacitor between 
tube socket N lugs 5 (S-2) and 1 (NS). 


C32: Connect a .01 wF (#21-70) disc capacitor 
from tube socket N lug 1 (S-3) to terminal strip 
AG lug 1 (S-2). 


ali LOOP 


10. 3HH RF CHOKE 


Detail 4-13G 
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( Refer to Detail 4-13G and fit the 10.3 wH RF 
choke (#45-78) so the two short leads at one end 
fit into the two wire loops on terminal strip P. At 
the other end of the choke, form the two leads so 
they loop around the bare wire filament leads 
between the two tubes as shown. Make sure the 
RF choke leads clear the chassis by at least 1/8”. 
Solder the four RF choke leads carefully as 
these leads carry heavy current. 


2 


10-32 WING NUT 


INSIDE OF 
REAR APRON 


3/4" FLAT WASHERS 


10-32 NUT 


#10 LOCKWASHER 


SCREW 


Detail 4-13H 


( wa Refer to Detail 4-13H and install the ground 
post at K on the chassis rear apron. Use a 10-32 
xX 1” screw, two #10 lockwashers, a 10-32 nut, 
two 3/4” flat washers, and a 10-32 wing nut. 


Refer to Pictorial 4-14 (Ilustration Booklet, Page 10) 
for the following steps. 


(A) Refer to Detail 4-14A and install an angle brack- 
et (#204-1041) on the chassis at AS and AT. Uge 
6-32 x 3/8” flat head hardware. i 


i 
6-32 x 3/8" : 
fi FLAT HEAD 
SCREW 
} 


Zs 


& #6 LOCKWASHER 
6-32 NUT 
t 


Detail 4-14A 
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(7 In the same manner, install the other angle 
bracket between AP and AR. 


(\A Refer to Detail 4-14B and pass a cable tie 
(#354-5) around all of the wires at each of the 
six points shown in the Pictorial to form a neat 
cable. Equalize any slack in each wire between 
the ends of the wire. Then pull each cable tie 
snug and clip off the excess length of the tie. 


CLIP OFF 
EXCESS 


Detail 4-14B 
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120-240 VOLT WIRING 


NOTE: Before you perform the next two steps, we 
suggest that you read ‘‘Power Considerations” on 
Page 74. 


This Amplifier can be operated from 120 or 240 volts, 
50/60 Hertz, alternating current. 


Make the proper connections on terminal strip AE for 
the supply voltage you will use. Refer to the inset 
drawing of Pictorial 4-14 and perform one of the fol- 
lowing steps, depending on the line voltage to be 
used. 
[Ae 
( ): For 120 VAC operation, connect a 1-3/8” 
medium bare wire between terminals 1 and 2 
and another bare wire between terminals 3 and 
4 of terminal strip AE. 


( ) For 240 VAC operation, connect a 1-3/8" 
medium bare wire between terminals 2 and 3 of 
terminal strip AE. 


ae 


| 
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PICTORIAL 4-15 
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@ 6-32« 3/16" SCREW 


#6 SOLDER LUG 


PLATE 
CONNECTOR 
@ 6-32 x 3/16" 
SCREW 


PLATE CAP 


o 


FINAL TUBE 


Detail 4-15A 


FINAL TOP-CHASSIS WIRING 


Refer to Pictorial 4-15 for the following steps. 


Refer to Detail 4-15A for the following three steps. 


(r) Loosely install a #6 solder lug on the top end of 
each plate connector (#260-12) with a 6-32 x 
3/16" screw. 


(v) Start a 6-32 x 3/16" screw into the side of each 
plate connector. 


(_ } Place each plate connector on the plate cap of a 
final tube (3-500Z) and tighten the screw on the 
side of each connector. 


(~) V1, V2: Place a final tube in each tube socket. 
CAUTION: Use extreme care when you install a 
final tube (3-500Z). Without rocking, gently 
push the tube into its socket. Too much pres- 
sure or lateral force (from rocking) may crack 
the glass beads around the socket pins, and 
damage the tube. Heath Company cannot be 
held responsible for any damage sustained 
through improper installation. 
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PARASITIC 


Cy 


<7 


ae 


NOTE: When you install parasitic chokes in the fol- 
lowing steps, center the chokes between the solder 
lugs. 


Detail 4-15B 


-“) Cut each lead of the two parasitic chokes (#45- 
53) to a length of 7/8”. 


_ 


(LJ PC2: Refer to Detail 4-15B and install a parasitic 
choke from solder lug DJ (S-1) to solder lug DK 
(NS). Note that the lead of the parasitic choke 
extends through solder lug DK for approxi- 
mately 3/8”. Leave this lead straight as shownin 
the Detail. 


( My PC1: Install the remaining parasitic choke from 
solder Jug DL (S-1) to solder lug DK (NS). 


(7 Tighten the screws in the tops of the two plate 
connectors. 


Refer to Detail] 4-15C and open up the ends of a 
3” length of metal braid with a pencil. (Note that 
the metal braid is actually flattened tubular 
braid.) Push one end onto the 3/8” projecting 
end of parasitic choke PC2 (S-3). Push the other 
end over the solder lug on capacitor C29 (S-1). 


—_ 
— 
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PENCIL OR 
SMALL 
SCREWDRIVER 


Detail 4-15C 


PREPARE ONE END AS SHOWN. 
j"' 


hse 
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CABLE PREPARATION 


( ) Cut a length of RG-58A/U coaxial cable which 


will conveniently reach from the output of your 
exciter to the RF Input connector on the rear 
panel of the Amplifier (4’ maximum recom- 
mended). 


Refer to Pictorial 4-16 and install a coaxial plug 
(#438-9) and a coaxial plug insert (#438-12) on 
one end of the coaxial cable. 


On the other end of the coaxial cable, install a 
connector (not furnished) which will mate with 
the output connector of your exciter. Refer to 
Pictorial 4-16 or Pictorial 4-17, as appropriate. 


Lay the cable aside for use later. 


(INCHES) 2 3 
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TAKING CARE NOT TO NICK THE OUTER SHIELD OF 
WIRES, REMOVE THE OUTER INSULATION. 


—<, 


PUSH THE SHIELD BACK AS FAR AS IT WILL GO AN 
REMOVE THE SPECIFIED LENGTH OF INSULATION 


FROM THE INNER LEAD. 
mo. i 


co 


es OG 
‘ \ 
PLACE THE PHONO PLUG ON THE CABLE FIRMLY 


AGAINST THE INNER INSULATION. SOLDER THE 
INNER LEAD, 


a 
\EaS 


SOLDER 


Vee "1 
PUSH THE SHIELD UP ON THE BASE OF THE PLUG, 


TRIM AND SOLDER, THEN TRIM THE INNER LEAD 
FROM THE TIP. 


PICTORIAL 4-17 
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2Kkw LINEAR AMPLIFIER 


PICTORIAL 4-18 


KNOB INSTALLATION 


Refer to Pictorial 4-18 for the following steps. 


( } Refer to Detail 4-18A and start two 8-32 x 1/4” 
setscrews into each of the three large knobs. 
Start a single setscrew into each of the two small 
knobs. 


( } Turn the shafts of the Tune and Load capacitors 
so the plates are fully meshed. 


( ) Turn the three other shafts fully coun- 
terclockwise. 


( ) Install the knobs on the shafts so the index 
marks are positioned as shown in the Pictorial, 
and tighten the setscrews. 


l 


ff 8-32 x 1/4" 
SETSCREW 
> 


LARGE 
KNOB 


Detail 4-18A 
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7-1/4" CLEAR ae 


SLEEVING 
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PICTORIAL 4-19 


HIGH VOLTAGE (HV) TRANSFORMER IN- 
STALLATION 


Refer to Pictorial 4-19 for the following steps. 


(4 Cut the following HV transformer leads to 7”. 
Measure the leads from the point where they 
exit the transformer. Do not shorten the red and 
red-yellow leads. 


Black Biack-Green 


Ln 


Black-Yellow Biack-Red 


Yellow Blue 

(- ) Remove 1/4” of insulation from the end of each 
of the 7” long transformer leads. Then twist the 
fine wire strands together and melt a small 
amount of solder on each bared end. 


| CRIMP AROUND WIRE 
wCAFTER SOLDER COOLS 


(“Refer to Detail 4-19A and install female connec- 
tor pins (#432-982) on one end of each of the 7” 
long transformer leads. Do not install connec- 
tors on the red and red-yellow transformer 
leads. 


Position the plug shell as shown in the Pictorial (note 
the position of the slots and beveled corners). Then 
push the connector pins on the transformer leads into 
the holes of the plug shell as follows. Make sure each 
pin locks into place. 


(4) Black into hole 1. 

(“ ) Black-yellow into hole 2. 
(“) Yellow into hole 3. 

(7) Black-green into hole 4. 
{7) Black-red into hole 5. 

{- ) Blue into hole 6. 


NOTE: Be sure to use the small clear sleeving in the 
next step. 


«A Pass a 7-1/4” length of small clear sleeving over 
the red and the red-yellow leads coming from 
the HV transformer. Slide the sleeving on the 
leads as far as it will go. 


4 Cut off the red-yellow lead 1/2” beyond the end 
of the sleeving. Remove 1/4” of insulation. Do 


not shorten the red transformer lead. 


GeQueatHxnitr: 


BACKING 
PAPER 


TRANSFORMER 
MOUNTING PLATE 


Detail 4-20A 


Refer to Pictorial 4-20 (Illustration Booklet, Page 10) 
for the following steps. 


(+) Cut two 4” lengths of double-sided sticky tape. 


(J Carefully peel the backing paper from one side 
of each length of tape. Refer to Detail 4-20A and 
press a length of tape on each of the transformer 
mounting plates as shown. Then carefully peel 
the backing paper from the other side of the 
tape. 


Refer to Detail 4-20B (Illustration Booklet, Page 
11) and press the transformer mounting plates 
to the bottom of the chassis as shown. Make sure 
the nuts line up with the holes in the chassis. 


NOTE: When you perform the next step, use the 
length of large clear sleeving to hold the 10-32 screws 
until you get them started. (See the inset drawing on 
the Pictorial). 


Oo 1 4 3 1 (INCHES) 2 3 
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4 T1: Refer to Detail 4-20B (Illustration Booklet, 
Page 11) and mount the HV transformer to the 
chassis. Be sure to mount the transformer so the 
leads are positioned as shown. Use four 10-32 x 
1/2” screws. 


(=f Match the beveled corners of the plug, coming 
from the transformer, with the beveled corners 
on socket Y. Then push the plug into the socket 
as far as possible. 


(A 


Route the remaining two transformer wires as 
shown in the Pictorial. Then connect the red- 
yellow lead to the positive lug of capacitor C14 
(S-3). 


NOTE: In the following steps, if solder on the bare end 
of the red lead prevents it from entering hole D of the 
circuit board, carefully cut off just enough of the sol- 
dered lead end to allow it to fit into the hole. Be 
careful not to cut the lead too short. 


(4 Connect the red lead coming from the HV trans- 
former to circuit board hole D (S-1). Reach in 
between the circuit board and the capacitor 
bracket to solder this connection. Make sure 
this connection is well soldered. 


This completes the “Step-by-Step Assembly” section. 
Carefully inspect all connections for loose wires or 
unsoldered connections. Remove any wire clippings 
or solder splashes. Then proceed to ‘‘Test and Final 
Assembly.” 


4 5 6 7 


A Ye 
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TEST AND FINAL ASSEMBLY 
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The input coils are factory adjusted and do not require 
any further alignment. 


The brass spring and the metal spacer form a safety 
“interlock” which grounds the high voltage power 
supply and removes the high voltage from points 
which are exposed when the perforated cover is re- 
moved. 


Refer to the chassis photographs for the location of the 
interlock and the resistance test points. 


RESISTANCE CHECK 


( ) IMPORTANT: Refer to Pictorial 5-1, push down 
the brass spring of the interlock, and temporar- 
ily insert a rubber foot between the brass spring 
and the metal spacer. If you fail to do this, the 
high voltage circuit will be short-circuited, you 
will be unable to obtain a plate connector resis- 
tance reading, and damage will result if power 
is applied. 


(_ ) The resistance between the plate connectors 
and the chassis should measure approximately 
200 kf after the meter stabilizes. 


( ) Theresistance between lugs 2, 3, and 4 of each’ 


tube socket and the chassis (Pictorial 4-14 II- 
lustration Booklet, Page 10) should measure 
approximately 20 1. 


BRASS a 
METAL SPACER 


PICTORIAL 5-1 


If any difficulty is encountered in obtaining either of 
these resistance readings, refer to the “In Case of 
Difficulty” section of the Manual on Page 82. 


( ) Remove the rubber foot from the interlock. 
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Detail 5-2A 


TOP 
COVER 


Refer to Pictorial 5-2 (Illustration Booklet, Page 11) for 
the following steps. 


LIP = 
DOWN J 


( ) Refer to Detail 5-2A and install the right side 


panel. Use #6 x 3/8” sheet metal screws along 
the lower edge, 6-32 x 3/8” hardware at EG and 
FA. CAUTION: After the panel is installed, 
check to make sure there is at least 1/4” clear- 
ance between the point of the sheet metal screw 
and any connections to the positive (+) lug of 
filter capacitor C10. (See Pictorial 4-7, Illustra- 
tion Booklet, Page 7). 


As shown in the Pictorial, place the perforated 
top cover (#205-724) on thetop ofthe Amplifier 
with the lip against the front panel pointing 
down. Align the mounting screw holes. Then 
mark the holein the cover which is directly over 
that portion of the brass spring which protrudes 
beyond the metal spacer. 


Refer to Detail 5-2B and install a 6-32 x 1-1/4" 
tapped phenolic spacer (#255-39) on the un- 
derside of the perforated cover at the marked 
hole. Use a 6-32 x 3/8” screw. 


( 


( 


) 


6-32 x 1-1/4" TAPPED 
PHENOLIC SPACER 


U 


Detail 5-2B 


Install the perforated top cover and the top rear 
plate cover (#205-723) on the top of the 
amplifier. Use #6 x 3/8” sheet metal screws. 
First, install a screw near each corner of the top 
cover and then check visually to make sure that 
the phenolic spacer on the under side of the top 
cover pushes the interlock spring down away 


“from the metal spacer mounted on the feed- 


through insulator. Any required repositioning 
of the phenolic spacer should be accomplished 
before completing the top cover installation. 
Then install the rest of the sheet metal screws. 
If necessary, adjust each meter pointer to “0” 
with the meter adjusting screw (see Pictorial 6-1 
Illustration Booklet, Page 12). 
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NOTE: If at any time during the testing and operation 
the Linear Amplifier does not perform as described, 
unplug the Linear Amplifier line cord and refer to the 
“In Case of Difficulty” section of the Manual. 


Position the switches and controls as follows: 
TUNE 9 o’clock 
LOAD 9 o’clock 


BAND Any 


SENSITIVITY 12 o’clock 
METER SWITCH HV 
POWER SWITCH OFF 
MODE SWITCH CW/TUNE 


( ) Plug the line cord into the power source for 
which the unit is wired, either 120 volts or 240 


volts AC. 


CAUTION: LETHAL VOLTAGES ARE PRESENT IN 


THIS UNIT. USE EXTREME CARE WHEN MAKING 
ANY TESTS. 


( ) Push the POWER switch to ON. 


( ) Check to see that the tube filaments and meter 
pilot lamps light, and that the fan operates. The 
right-hand meter should read approximately 
2500 volts, depending on your line voltage. 


( ) Push the MODE switch to SSB. The meter 
should read approximately 3000 volts, depend- 
ing on your line voltage. 


NOTE: There should be no indication on either panel 
meter except when the METER SWITCH is at the HV 
position. 


(_ ) Pushthe POWER switch to OFF and unplug the 
line cord. 


NOTE: Read through the following steps and decide 
whether you want your amplifier to sit level, or 
whether you wish the front of the chassis elevated. 
Then select the feet and mounting hardware so the 
parts will be immediately available as you install the 
cabinet. The screws for the mounting feet will be 
inserted through the four holes in the cabinet bottom 
and screwed into the captive nuts in the flange of the 
chassis. 


Refer to Pictorial 5-3 for the following steps. 
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( ) Place a book on a flat surface and balance the 
amplifier chassis on the book, front panel up- 
permost. 


( ) Lower the cabinet onto the chassis so the cap- 
tive nuts in the chassis bottom flange are 
aligned with the four holes in the cabinet. 


Perform only one of the following two steps, depend- 
ing upon how you wish the amplifier cabinet 
positioned. 


( ) If you wish to have the amplifier cabinet sit 
level, install a rubber foot at each corner of the 
cabinet. Use 6-32 x 11/16” screws and #8 flat 
washers. 


( ) If you wish the front of the cabinet to be ele- 
vated, install a rubber foot on each rear corner 
with 6-32 x 11/16” screws. Then, install a ta- 
pered spacer and a rubber foot at each front 
corner of the cabinet with 6-32 x 1-1/2” screws. 
Use a #8 flat washer on each screw. 


NOTE: The blue and white identification label shows 
the Model Number of your kit. Refer to these numbers 
if any communications with the Heath Company. 


( ) Remove the paper backing from the blue and 
white label. Then press the label onto the rear 
panel, just above the line cord, as shown in the 
inset drawing on Pictorial 5-3. 


( ) Prepare the following FCC label as follows: 


At the bottom of the label, fill in the required 
information: Sign your name, put in today’s 
date, your call sign issued by the FCC, your 
class of license (General, Advanced, or Extra) 
and the expiration date on the license. 


( ) Remove the paper backing from the FCC label 
- and press it onto the rear panel in the open area 
shown. 


NOTE: If it ever becomes necessary to return your 
Amplifier to the Heath Company for service, refer to 
“Special Shipping Instructions” on Page 84. 


This completes the assembly of your Linear 
Amplifier. Proceed to ‘“Installation.”’ 
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INSTALLATION 


LOCATION 


Do not operate the Amplifier in excessively warm 
locations or near heating vents or radiators. Be sure 
air can circulate freely around and through the 
amplifier cabinet; and provide an unobstructed air 
inlet for the blower. Do not place any books, 


impede the free flow of air. 
POWER CONSIDERATIONS 


Because of the power involved, this Amplifier should 
preferably be served by its own 240 VAC electric 
service line, having three 12 gauge conductors and 
fused in each “hot” wire for 10 amperes. However, ifa 
single 240 VAC line must serve the entire station, 
make an effort to connect your equipment so the load 
will be balanced between the two “hot” wires as 
nearly as possible. 


If only 120 VAC can be provided, use a separate line 
having 10 gauge conductors and 20-ampere fuses. 


DO NOT use this Amplifier at its full ratings on a 
regular house wiring circuit, as the ratings of the wire 
will almost certainly be exceeded. 


Avoid excessively long runs of wire from your service 
entrance. A heavy flow of current in such a line re- 
sults in a voltage drop which can affect the perfor- 
mance of your equipment. 


The plug on the power cord for this kit is for standard 
120 VAC outlets. For 240 VAC operation in the 
U.S.A., cut off and replace this plug with a permanent 
plug that matches your 240 VAC receptacle in a man- 
ner such that your power connection conforms with 


section 210-21 (b) of the National Electric Code, 
which reads, in part: 


“Receptacles connected to circuits having 
different voltage, frequencies, or types of cur- 
rent (AC or DC) on the same premises shall be of 
such design that attachment plugs used on such 
circuits are not interchangeable.” 


When you install the new plug, make sure it is con- 
nected according to your local electrical code. Keep 
in mind that the green line cord wire is connected to 
the amplifier chassis. 


For your convenience in identifying conductors, one 
edge of the heavy line cord is beaded. The other edge 
is smooth. 


ANTENNA 


The output circuit of the Amplifier is designed for 
connection to an unbalanced transmission line of 50 
Q, characteristic impedance. Lines of other charac- 
teristic impedance may be used providing the SWR 
(standing wave ratio) does not exceed 2:1. 


The antenna connector is a UHF type SO-239. A mat- 
ing PL-259 plug is furnished for your transmission 
line. See “Equipment Interconnections” for informa- 
tion on how to install this plug. 


Coaxial cables RG-8/U, RG-ii/U, or similar types, 
should be used for the transmission line. The smaller 
types RG-58/U and RG-59/U are not recommended 
because of the power level. 


The “A.R.R.L. Antenna Book” is commonly available 
and includes comprehensive reference work on 
transmission lines and antennas. Other similar hand- 
books for the amateur are offered for sale and can 


often be found in a public library. 


GROUNDING 


Connect a good earth or water pipe ground to the 
ground post on the rear panel of the Amplifier. Use 
the heaviest and shortest connection possible. 


Before you use a water pipe ground, inspect the con- 
nections around your water meter and make sure that 
no plastic or rubber hose connections are used which 
interrupt electrical continuity to the water supply 
line. Install a jumper around any insulating water 


connectors found. Use heavy copper wire and pipe 
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clamps. It is best to ground all equipment to one point 
at the operating position and then ground this point 
as discussed above. 


EQUIPMENT INTERCONNECTIONS 


Interconnections between this Amplifier and other 
Heath equipment are shown in the Pictorial 7- series 
of illustrations (Illustration Booklet, Pages 13 through 
15). Other makes of equipment will usually follow the 
same general pattern. 


CABLES FURNISHED 


Two phono cables are furnished. These are shielded 
cables which have a phono plug molded at each end. 
Use one cable to connect the amplifier ALC output to 
the exciter ALC input. Use the second cable to con- 
nect the amplifier antenna relay socket to the exciter 
antenna relay socket. 


An RG-58A/U coaxial cable was made up earlier. This 
cable is used to connect the exciter RF output to the 
amplifier RF input. 


ANTENNA RELAY 


OPERATION 


The antenna relay circuit in the Amplifier must be 
grounded in the transmit mode. Heath exciters con- 
tain a provision to accomplish this action. If a relay 
terminal, or other switching provision is not availa- 
ble, this function must be provided by other means. If 
you havea separate coaxial send-receive relay in your 
station, it may have external contacts available. A 
separate switch can also be used. 


HEATH TRANSCEIVERS WITH 11-PIN POWER 
PLUGS 


If you will use your Amplifier with a Heath trans- 
ceiver which has an 11-pin power plug on the rear 
panel, refer to Pictorial 8-1 (Illustration Booklet, Page 
15) and perform the following steps to accomplish the 
antenna relay connection. 


However, if you have previously changed the interior 
wiring of the transceiver to use one of the spare phono 
sockets to bring out the exterior antenna relay connec- 
tion, disregard the following steps and proceed to the 
“Operations”’ section. 


( ) Cut off and discard the phono plug from one 
end only of one of the phono cables furnished. 


( ) Remove 3/4” of the gray outer insulation of the 
cable. 


(_ ) Unwind the shield wires from the inner insula- 
tion. Then twist the shield wires tightly to- 
gether and melt a small amount of solder on the 
ends of the wires. 


( ) Remove 1/4” of insulation from the inner con- 
ductor, twist the exposed bare wires tightly, 
and melt a small amount of solder on the wire 
ends. 


Model HW-101 Transceiver 


NOTE: Perform the following steps if you intend to 
use your Linear Amplifier with a Heathkit Model 
HW-101 Transceiver. 


( ) Remove the transceiver power cable socket cap 
and slide it back on the power cable. Then push 
the prepared end of the phono cable through the 
socket cap as shown in the Pictorial. 


NOTE: When you solder the power socket in the fol- 
lowing steps, be very careful that you do not get the 
hot soldering iron against the clear sleeving already 
installed on the adjacent lugs. 


( ) Connect the center conductor of the phono 
cable tolug 11 (S-1) and the shield wires tolug 5 
(S-1) of the power socket. Use 1/2” sleeving on 
the shield wires. 


( ) Snap the power socket cap back into place. 


Model SB-104A Transceiver 


NOTE: Perform the following steps if you intend to 
use your Linear Amplifier with the Heathkit Model 
SB-104A Transceiver. 


( ) ‘Remove the transceiver accessory socket cap. 
Then push the prepared end of the phono cable 
through the socket cap as shown in the Picto- 
rial. 


( ) Connect the center conductor of the phono 
cable to lug 8 (S-1) and the shield wires to lug 9 
(S-1) of the accessory socket. Use 1/2” sleeving 
on the shield wires. 


( ) Snap the accessory socket cap back into place. 
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OPERATION 


CONTROLS, CONNECTORS, AND METERS 


Refer to Pictorial 6-1(Illustration Booklet, Page 12) for 
identification of the front panel controls and a concise 
description of the functions of each. 


Refer to Pictorial 6-2 (Illustration Booklet, Page 12) for 
rear panel connections. 


Refer to Pictorial 6-3 for illustrations of the two panel 
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meters. 
Plate Meter 


The Plate Meter is calibrated from 0 to 1 ampere. Note 


500 milliamperes. 


Multi-Meter 
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Read the Multi-Meter scale which corresponds to the 
setting of the METER SWITCH: 


° 


SCALE READING 


METER MEASURES 
SWITCH 


POSITION 


0-350 milliamperes 
(lower scale) 


Grid current 


0-350 (lower scale) 
(Adjust needle de- 
flection to full scale 
with SENSITIVITY 
control after tune-up) 


HV High voltage 0-3.5 kilovolts 
(upper scale) 


REL PWR | Relative power 


PICTORIAL 6-3 
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GENERAL 


SAFETY INTERLOCK 


Refer to the Chassis Photograph (Page 92) for the 
location of the interlock. When the amplifier top 
cover is in place, the insulator on the underside of the 
cover opens the interlock and the high voltage circuit 
is operational. When the top cover is removed, the 
interlock closes and connects the high voltage circuit 
to chassis. This connection will discharge the filter 
capacitor bank and eliminate a shock hazard. 


WARNING: If the Amplifier is turned ON when the 
amplifier cover is removed, the high voltage power 
supply will be short circuited and may be damaged. If 
this occurs, DO NOT touch any part of the high volt- 
age supply with your hands until all possible high 
voltage points have been checked with a separate 
voltmeter. 


CIRCUIT BREAKERS 


Push in the red buttons on the two circuit breakers 
and note their position. When a circuit breaker opens, 
thered buttons will protrude farther and will be easily 
noticed. 


If one or both circuit breakers open during operation 
of the Amplifier, turn the amplifier POWER switch 
OFF; then push the red buttons in to their former 
position, wait a few seconds, and push the POWER 
switch to ON. If the breakers will not stay closed, push 
the POWER switch OFF, unplug the line cord, and 
locate the reason for the overload. 


TIIRBES 
2UDLO 


The Amplifier uses ‘instant heating” type tubes. 
Therefore, after tune-up, you can use the Amplifier 
immediately after it is turned on. 
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color, tuning and drive conditions should be investi- 
gated immediately, and necessary corrections should 
be made. 


After prolonged operation, let the Amplifier run for 
several minutes without excitation so the fan will 


| cool the tubes before the Amplifier is turned off. | 


DC INPUT POWER 


In grounded grid amplifier operation, a considerable 
portion of the driving power is fed through the 
amplifier tube. The Amplifier output is the approxi- 
mate sum of the driver output and the power added by 
the Amplifier. Both the driver and Amplifier input 
powers must therefore be considered when calculat- 
ing DC input power. 


DRIVING POWER 


This Amplifier is designed to operate at full ratings 
(see ‘‘Specifications’”) when driven by an exciter de- 
livering approximately 100 watts of RF output. An 
exciter of lower power output may be used asa driver, 
but the Amplifier’s output will be less. If you use an 
exciter that delivers more than 100 watts, carefully 
adjust the driving power to avoid ‘‘over-drive” and 
the creation of spurious signals which create needless 
interference to others. The use of the Heathkit Model 
614 Monitor Scope is highly recommended for con- 
tinuous output monitoring. The display on an oscil- 
loscope is the best readily available way of determin- 
ing the amplitude of the voice peaks which, if exces- 
sive, can cause “flat topping” and the radiation of 
distortion products. 

IMPORTANT: In no case should the MIC/CW Level of 
your exciter be advanced beyond the point where the 
Amplifier REL. PWR. indication ceases to increase. If 
the level control is turned past this point, nonlinear 
operation may be produced. 


When the Amplifier is overdriven, the ALC circuitry 
creates a negative voltage which is fed back to the 
exciter to reduce its gain and help prevent ‘“‘flat top- 


ping.” 


Protective circuitry of this nature is a valuable circuit 
element, but it is not a substitute for proper adjust- 
ment of the exciter drive. 
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TUNE-UP 


The current and voltage figures given in this section 
are approximations. Actual readings will vary at each 
installation with such factors as line voltage, exciter 
drive, and load impedance. 

The following procedure for tuning the Amplifier 
should take only a few seconds after you go through it 
a few times. Note the LOAD control position so it can 
be preset the next time a particular band is used. 


CW AND RTTY PROCEDURE 


Make sure the Amplifier has been installed as de- 
scribed and illustrated in the “Installation” section. 
IMPORTANT: Before you proceed make sure you 
load (such as the Heathkit cantenna) or 


haveadummy 


an appropriate antenna connected to the Amplifier 
output. 


Set the Amplifier controls as follows: 


( ) 


COMMENTS 


SWITCH OR 

CONTROL POSITION 
Desired band 
segment 
1 (80 and 40 


joe | 12 o’clock 


ow Pat etn! 


Desired band 


bands) 4 (20, 
and 15, bands) 


REL. PWR. 


After tune-up, note position 
so control can be preset in 
the future. 


| Keep needle on scale with | 


SENSITIVITY control. After 
tune-up, adjust as desired. 


; oa 


( ) Tune your exciter for full CW output at the 


( 


) 


desired frequency. The MULTI-METER on the 
Amplifier, when switched to indicate REL. 
PWR., will show the relative power output of 
the exciter and may be used even though the 
Amplifier is off. 


Reduce the exciter output to 0 by placing its 
controls in the receive mode; also turn its 


MIC/CW Level control fully counterclockwise. 


Turn the Amplifier on. 


Place the exciter in the tune mode. The 
amplifier plate meter should read approxi- 
mately .12 ampere resting plate current. Then 
advance the Level control until the PLATE 
METER shows .2 


sVAsG a RN OALUVO 6 GLU. 


Peak (adjust) the amplifier TUNE and LOAD 
controls for maximum REL. PWR. meter indica- 


PLATE VOLTAGE 
N 
wn 
o 
(=) 


PLATE AMPERES 


PICTORIAL 6-4 


( 


( 


( 


WATTS 


) 


Advance the drive to .4 ampere plate current 
and repeak the TUNE and LOAD controls. The 
Meter readings should then be approximately: 


Plate amperes = .35 
High voltage = 2100 
Grid mA = 110 


Alternately adjust the TUNE, LOAD, and exci- 
ter drive controls for the desired input. Refer to 
Pictorial 6-4; the meter readings at one full 
kilowatt input will be as shown. 


Advance the SENSITIVITY control for the de- 
sired REL. PWR. meter reading. 


Turn the exciter Mode switch to Standby or the 
desired transmission mode. 
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The Linear Amplifier is now loaded for operation on 
CW or RTTY. If you are using an oscilloscope for 
monitor, you should obtain a display similar to that 


shown in Pictorial 6-5. If you have a Heathkit Model 


614 Monitor Scope, you may find that its optional 
trapezoid display pattern is more easily interpreted 
for voice patterns. 


CAUTION: As you transmit, DO NOT switch between 
CW/TUNE and SSB modes 


Wid VN Gade OOD sive. 


SSB PROCEDURE 


( ) Tune up the exciter and Amplifier as for CW 
operation. NOTE: In the absence of the recom- 
mended oscilloscope monitor, either the 
PLATE METER or the REL. PWR. indication can 
be used to monitor SSB transmission. The 
PLATE METER indications are easier to follow. 


Low Power SSB 


( ) For 1000 watts P.E.P. operation, switch the ex- 
citer only to the SSB mode. Leave the amplifier 
MODE switch at CW/TUNE. 


( ) Adjust the exciter drive control so the PLATE 
METER will indicate between .12 and .2 ampere 
with average speech. Hard voice peaks should 
not exceed .250 ampere. 


High Power SSB 


( ) For 2000 watt 


s 
exciter and the 


P.E.P. operation, switch both the 
amp polifier MODE switch to SSR. 


( ) Advance the exciter drive level until the PLATE 
METER reads from .2 to .3 ampere with average 
speech and no higher than .33 ampere on hard 
voice peaks. A higher drive level will cause 
“flat topping.” 

An example of a proper SSB oscilloscope pattern is 
shown in Pictorial 6-6. Note that there are sharp, 
distinct peaks. The number of patterns or “christmas 
trees’ will depend upon the operator’s voice charac- 
teristics and the scope sweep speed. Set the scope for 
approximately 30 Hz sweep. 


Note that the meter reading on voice peaks will not be 
high, due to meter inertia and voice characteristics; 
however, the height of the oscilloscope pattern is 
greater than that shown in Pictorial 6-5. 


Pictorial 6-7 shows the same voice pattern but with 
extreme “flat topping.” The oscilloscope shows that 
no more useful power is being developed. When the 
drive level istoo high the meter reads higher, but only 


distortion is developed. 


PERIODIC MAINTENANCE 


Removethe top cover of the Amplifier and remove the 
dust at least once a year. Use the blower connection 
on a vacuum cleaner or a soft bristle brush. While the 
top cover is removed, add one drop of light machine 
oil to each fan bearing. 
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Oscilloscope pattern and plate meter reading result- 
ing from carrier or “single tone” modulation. The 


meter indicates CW plate current input. 


PICTORIAL 6-5 


Oscilloscope pattern and plate meter reading in 2000 
watt SSB mode. Notice the peaks on the oscilloscope 
pattern. They are sharp, indicating a clean signal, and 
they will attaina height greater than the “singletone”’ 
pattern of Pictorial 6-5, indicating maximum power 
input. 


TT 


PICTORIAL 6-6 


Oscilloscope pattern and plate meter reading result- 
ing from overdrive. The meter reads higher, but the 
scope indicates peak flattening. Operation in this 
manner Causes distortion and severe interference to 
adjacent frequencies, 


PICTORIAL 6-7 
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IN CASE OF DIFFICULTY 


NOTE: When you operate the Amplifier outside the 
specified power or frequency range (or both), compo- 
nents may be damaged. Such damage is not covered 


by the Heath warranty. 


1. Recheck the wiring. Trace each lead in colored 
pencil on the Pictorial as it is checked. It is 
frequently helpful to have a friend check your 
work. Someone who is not familiar with the unit 
may notice something that you have consis- 
tently overlooked. 


2. The majority of the kits that are returned for 
repair, do not function properly due to poor 
connections and soldering. Therefore, you can 
often eliminate many troubles by carefully re- 
heating all connections to make sure that they 
are properly soldered. 


3. Make sure that the tubes light up properly. If 
they do not, remove the tubes from their sockets 
and check for continuity between pins 1 and 5 
with an ohmmeter. An infinite resistance will 
indicate a faulty tube filament. 


4. Check the values of the parts. Be sure that the 
proper part has been wired into the circuit as 
shown in the Pictorial Diagrams and as called 
out in the wiring instructions. 


5. Check for bits of solder, wire ends, or other 
foreign matter which may be lodged in the wir- 
ing. 


6. A review of the Circuit Description will prove 
helpful in indicating where to look for trouble. 


NOTE: Refer to the ‘Circuit Board X-Ray View” (Page 
92) and the “Chassis Photographs’ for the physical 
location of parts. 


NOTE: In an extreme case where you are unable to 
resolve a difficulty, refer to the “Customer Service” 
information inside the rear cover of the Manual. Your 
Warranty is located inside the front cover. 


SPECIAL SHIPPING INSTRUCTIONS 


If you return this Amplifier to the Heath Company for 
servicing, do not ship the Amplifier with the high- 
voltage transformer installed. To remove the trans- 
former, use the following procedure: 


1. Remove the cabinet from the Amplifier. Be 
sure you disconnect the line cord. 


2. Remove the top cover from the Amplifier. 


3. Remove the right side panel from the chas- 
sis. 


4. Carefully unsolder the red wire from hole D 
on the circuit board. 


5. Carefully unsolder the red-yellow wire from 
the positive lug of capacitor C14. 


6. Unplug the transformer from socket Y. 


7. Remove the four mounting screws and re- 
move the transformer. 


8. Replace the right side panel, the top cover, 
and cabinet. Be sure to use plenty of packing 
material. 


NOTE: It is not necessary to return the transformer 
with the Amplifier when you return it for service. 
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TROUBLESHOOTING CHART 


POSSIBLE CAUSE 


A. Circuit breakers open. 

B Jumpers missing on terminal strip AE. 
C. Terminal strip AE wired wrong. 
D 


1. No AC power 


High-voltage transformer not plugged in. 


2. Meter inoperative in 
one position: 
A. GRID. A. Resistor R1, R3. 
B. REL. PWR. B. D17, R25, R24, 
C54, R26. 
Cc. HV. C. R6, R7, R8, Rg. 
D Meter switch. 


3. Meter circuits A. Meier jumper wire not 
inoperative removed. | 
B. R2, C3, C8. 


Meter switch. 


5. No idle current A. Relay. 
B ; 
Cc 
6. No high voltage A. ; : Rt or R3. 
B. C29. 
C. Top cover off (interlock). 
D 


7. Relay Kt will not activate A. Di6. D. T2. 
ote E RL- | 


8. Final tune has no effect. ; Band switch wafer #2 
160 degrees out of position. 
L7 installed wrong. 
Improper load on the 
Linear Amplifier. 


A Relay wired wrong. 
B L7 installed wrong. 
C. Coax shorted. 

D C29. 


9. No RF output 


10. ALC inoperative A. _Wiring error or component 
failure on terminal 
strip BE. 
ALC jack. 


12, Plate current does not increase A. Driver and Amplifier set on 
with added drive power. different bands. 


i former T2 burns 
ies Elemente. A. Open primary on Transformer T1. 


out on 220 volts. 


SPECIFICATIONS 


Band Coverage ........ 
Driving Power Required 


Maximum Power Input 


Duty Cycle............ 


Third Order Distortion . 
Input Impedance ...... 


Output Impedance 


Front Panel ........... 


GeuearHxir 


80, 40, 20, and 15 meter amateur bands. 
100 watts, maximum. 


SSB: 2000 watts P.E.P. 
CW: 1000 watts. 
RTTY: 1000 watts. 


SSB: Continuous voice modulation. 
CW: Continuous (maximum key-down 10 minutes.) 
RTTY: 50% (maximum transmit time 10 minutes). 


—30 dB or better. 
52 0 unbalanced. 


50 0 unbalanced; 
SWR 2:1 or less. 


Tune. 

Load. 

Band switch. 
Sensitivity. 

Meter switch. 
Power. 

CW/Tune — SSB. 
Plate meter. 
Multi-meter (grid m 


and High Voltage). 


Ge QHearHxirT: 


Rear: Panel i.0.3.3..3. 5d es den ad ee eek Sans 


Gabinet: Size: -: oos-i5 race is oe 


Net Weight ............ 0. . cece eee cece 
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Line cord. 

Circuit breakers (two 10-ampere). 
Antenna Relay (phono). 

ALC (phono). 

RF Input (SO-239). 

Ground post. 

RF output (SO-239). 


Two 3-500Z. 


120 VAC, 50/60 Hz, at 20 amperes maximum. 
240 VAC, 50/60 Hz, at 10 amperes maximum. 


14-7/8" wide, 8-1/4" high, 14-1/2” deep. 


50 Ibs. 


The Heath Company reserves the right to discontinue 


products and to change specifications at any time 


PAVMMULS Gest  UesGER GS Opus UGivasy GL Galy Usd 


without incurring any obligation to incorporate new 


features in products pr 
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CIRCUIT DESCRIPTION 


DRofasrtnths Cn 
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POWER SUPPLY 


The power supply uses high voltage transformer, T1, 
and a filament and bias transformer, T2. Each trans- 
former has dual primary windings which are con- 
nected in parallel for 120 VAC operation, or in series 
for 240 VAC electric service. The transformers are 
protected by two 10-ampere circuit breakers, wired so 
they provide appropriate overioad protection for 
either primary voltage. 


The fan motor is connected across one of the primary 


windings on the high vol tage transfor ier and al ways 


operates on 120 VAC. 


The AC input lineis by-passed for RF by capacitors C1 
and C2. 


HIGH VOLTAGE SUPPLY 


The primary windings of the high voltage trans- 
former, T1, are tapped, and the six leads are con- 
nected to the Mode and Power switches. 


When the Mode switch is in the CW/Tune position, 
the entire portion of each primary winding is con- 
nected to the power line. When this switch is in the 
SSB position, only the tapped portion of each primary 
winding is connected to the power line. 


When the tapped windings Gewer turns) are con- 
nected to the power source, a higher secondary-to- 
primary turns ratio is being used and a higher secon- 


dary voltage for SSB operation results. 


The transformer secondary is connected in a full- 
wave, voltage-doubling circuit. The AC voltage is 
rectified by diodes, Di through Di4, and it is filtered 
by series-connected electrolytic capacitors C10 
through C17. Resistors R12 through R19 parallel the 
filter capacitors and equalize the voltage drop across 
each capacitor in the series. They also act to discharge 
the filter capacitors after the power switch is turned 
LL 

OL, 


iP 
The red-yellow transformer leadei is connected to the 


junction of capacitors C13 and C14. During the half- 
cycle when this lead is positive, capacitors C14 
through C17 are charged. During the other half-cycle, 
the red lead is positive and capacitors C10 through 
C13 are charged. These two capacitor strings are in 


series across the load, and the voltages of each group 


SOLSS GUPUGSS Ui wal, aasts Ll VU Sees Us Causll Bs 


add together. 


Resistors R1 and R3 are discussed under “Metering 
Circuits.” 


2. and bypass capacitors C6 and 


C7 are used to keep RF energy out of the power supply 


circuits. 


The interlock grounds the output of the high voltage 
supply when the top cover of the Amplifier is re- 
moved. This feature protects the user against a shock 
from undischarged filter capacitors. The Amplifier 
must not be turned on while the top cover is removed 
as the high voltage supply is short-circuited under 
these circumstances. 
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FILAMENT AND BIAS SUPPLY 


Transformer T2 has two secondary windings. One 
winding furnishes 5 VAC at 30 amperes for the 
amplifier tube filaments. The #47 pilot lamps, PL1 
and PL2, which are used for meter illumination, are 
also connected across the filament line. 


Filament supply is fed to the two tubes through RFC3, 
a coil which is bifilar wound on a ferrite core. This 
coil forms a choke to raise the tube filaments above RF 
ground so the driving voltage will not be short- 
circuited. 


The second winding on transformer T2 is used in a 
haif-wave rectifier circuit for the bias supply voltage, 
to operate relay K1 and to furnish ALC threshold 
voltage. The AC voltage from this winding is rectified 


by diode D16 and filtered by capacitor C4. 


This DC voltage is connected to lugs 3 and 11 of relay 
K1. In the receive mode, this voltage is applied 
through lug 9 to the center-tap of the filament wind- 
ing. This positive voltage increases the voltage differ- 
ence between the tube grids (which are grounded for 
DC) and the tube filaments, which now carry the 
positive DC voltage in addition to the AC filament 
voltage. The tube grids are consequently biased 
beyond cutoff and no plate current flows. 


In the transmit mode, the center-tap of the filament 
winding is connected to ground through lugs 9 and 6 
of the relay, the 5.1 volt zener diode ZD1, and resistor 
R3. The plate current through the zener develops 5.1 
VDC operating bias for the tubes and limits the idling 
plate current. 


RELAY 


Relay K1 has three sets of single-pole, double-throw 
contacts. When the relay coil circuit is open the con- 
tacts are in the receive mode. 


Approximately 120 VDC is connected to one side of 
the relay coil at lug 11. Lug 10 connects the other side 
of the relay coil to the Antenna Relay jack on the rear 
panel. This jack is usually connected to normally 
open relay contacts in the exciter (such as a VOX or 
PTT relay). When these relay contacts close, they 
must connect the amplifier relay coil circuit to 
ground. The amplifier relay will then close and its 
contacts will be in the transmit mode. 


The function of amplifier relay contacts 3, 6, and 9 
was discussed in the “Bias Supply” section. 


Relay contact 7 is connected to the RF INPUT connec- 
tor. In the receive mode the incoming signal is trans- 
ferred directly to the RF Input through relay contacts 
8, 2, 1, and 7. In the transmit mode, the RF Input 
voltage is connected through relay contacts 7 and 4 to 
lug 1 of Band-switch wafer 1F. 


In the transmit mode, the RF Ouput is connected 
through relay contacts 5 and 8 to the pi network 
output circuit of the Amplifier. 


i 
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RF CIRCUITS 


INPUT CIRCUIT 


An input impedance-matching pi network circuit for 
each band is connected by Band switch wafer A. After 
passing through the matching circuit, the RF driving 
power is coupled to the tube filaments by capacitor 


C32. Capacitor C21 equalizes any RF voltage differ- 
ence between the filament leads. 


TUBES 


The amplifier tubes are connected in parallel in a 
class B grounded grid circuit. RF driving power is 
applied to the filaments in the normal cathode-driven 
configuration. As mentioned in the “Power Supply” 
section, choke RFC3 holds the filaments above RF 
ground, 


Pins 2, 3, and 4 of each tube are connected together 
internally. Each of the three grid pins is bypassed to 
ground. This combination of RF chokes and 
capacitors provides a predetermined level of negative 
feedback at the tube grids to further reduce inter- 
modulation distortion. 


PC-1 and PC-2 are parasitic chokes in each tube plate 
lead to suppress any VHF parasitic oscillations. 


The positive side of the power supply is connected in 
parallel to the tubes through RFC1. 


Cooling air is circulated around the tubes by the fan. 


The tuned output circuit of the Amplifier is a pi net- 
work composed of plate Tune capacitor C55, loading 
capacitors C56 and C57, and coils L4 and L5. 


Band switch wafer 2 progressively shorts out the un- 
used portions of coils L4 and L5. The coil turns in use 
+, Cece Tara 


are tuned to resonance by Tune capacitor C55. Loa 
capacitor C57 is tuned to complete the impedance 
match between the tubes and the load connected to 
the RF Output. On the 80 meter band, fixed capacitor 


C56 is switched in parallel with Load capacitor C57 to 


' provide the additional capacitance required on this 


band. 


Ifa DC voltage is unintentionally applied to the plate 
output circuit, RFC6 will provide a DC path to 
ground, thus short-circuiting the high volta gesupply 
and opening the circuit breakers. 


ALC CIRCUIT 


Approximately 60 VDC ALC threshold voltage is 
available at the junction of resistors R4 and R5, which 
form a voltage divider across the bias supply winding 
of transformer T2. Capacitor C5 is an RF bypass, and 
resistor R11 is an isolation resistor, 


Capacitor C47 couples some RF driving voltage to 
voltage divider resistors R21-R22. C48 and C49 are 


frequency compensating capacitors for resistors R21 
and R22, respectively. 


When the RF driving voltage at the junction of R21- 
R2Z exceeds the ALC threshold voltage, diode D18 
will rectify the negative half-cycles. Capacitors C51 
and C53 act as filters and RF bypasses. R23 is an 
isolation resistor. 


The negative voltage appearing at the ALC connector 
nray be coupled back to the exciter to reduce its gain 
and help reduce “flat-topping” of voice peaks due to 
overdrive. 
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PLATE METER (Pictorial 9-1) 


The Plate meter reads the total plate current drawn by 
both tubes from 0 to 1 ampere. It is placed in series 
with a multipliet resistor, R2, and it measures the 
voltage drop across shunt resistor R1 through which 
the plate current passes. 


MULTI-METER 
Grid Current (Pictorial 9-2) 


To read grid current, the Multi-meter is switched in 
parallel with shunt resistor R3. The grid circuit return 
is to the center tap of the filament winding of trans- 
former T2. Note that grid current only passes through 
resistor R3, as the return for the high voltage circuit is 
through resistors Ri, R2, and the Plate meter. 


TO CENTER TAP Ka 
OF FILAMENT @ (TRANSMIT 
WINDING MODE) 

© 


Voltage divider resistors R24 and R25 are connected 
across the RF Output. The voltage at the junction of 
these resistors is rectified by diode Di7, fiitered by 
capacitor C54, and applied through Sensitivity con- 
trol R26 to the Multi-meter. The Sensitivity control 
adjusts the Multi-meter for the desired reading. 


High Voltage (Pictorial 9-4) 


High voltage is measured by switching the Multi- 
meter to the junction of the multiplier resistors (R6, 
R7, and R8) and the shunt resistor R9. The meter scale 
is calibrated to indicate voltage, based upon the cur- 
rent flowing through the meter and resistor R9 in 
parallel, the combination being in series with the 


multiplier resistors R8, R7 and R6. 
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CIRCUIT BOARD 
X-RAY VIEW 


NOTE: To find the PART NUMBER of a component 


for the purpose of ordering a replacement part: 


A. 


Find the circuit component number (R1, 
C1, etc.) on the ‘X- -Ray View” (or “Chassis 


fat raphs ay 
Photogr aps). 


GeJueatHxKir 
Locate this same number in the “Circuit 


Component Number” column of the “Parts 
List.” 


Adjacent to the circuit comp oe ent number 
you will find the PART N UM 
SCRIPTION which must be su oa ied when 


you order a replacement part. 


(NOTE: ZD1 1S WIRE-CONNECTED, 


CHASSIS-MOUNTED.) 


BS oom ¢ 
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